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w m « 

[0001] #»!UW:, S^^^^a^^^i-5/±m^*^, r^JEEttflcm^Srffi^fc-O 
[0002] t«W^W-?rlIWx^U^(^^L, 

3 

, WT, PZT)*Sfo5„ r^-<D^^^hS^Bl1tigOPZT{i, ZriTi<DJ:b^Zr/Ti 
= 53/47at%tti£«r9teUC, Zr^V^^te^ffiftJI^^ Zrtf^#V v|§<£te 

[0003] tr^-c% iff^©«^-«H»©/hSi<fcfc^or, JE«*^te»LTfc/haMfca s 53Kg 

[0004] rzTftvmMttWfrbtezmmimmz, iisaiimi-iafaL^-r^ 

[0005] *Z.X\ StS^«S#S:X^bT, OT^J;5^(00l)®X«(l00)®i£|p](Dj£ 
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[0006] 0a*LWrPZT<E>S38#i£Psrtu *Bflc*»©»'fi'»4<lll>«l*lRlS:, iE*S5K 
<D^«<001>fi&^fR]SrfRlV^v^ o ^(Dtz^ nm£LXbft^BE.WMt&9t 

%{c-r^/c46, jE^-a^^o^^-i'hjgafliig©^, 6oo-7oot;<£> 

MT,IE^ B ^PZTM^^-^h^V^c^/^^T\^S^^ B ^(l 
00)ffitfffl.5J:5t-SJ>3WLfc, ^^ftflHSoiMb^^^^T, MgO) 

»^pzT^iii^ii:^^bTv^fc(^j^f«^iti^^#^mi^^^) 0 ^ 

<D*§-a\ (lOOySdlElRjbfePtm^JitC.Zr^^V^PbTiO ^(Pb, La)TiO 

3 3 

J&>fefc5ff*D. 1 n m©JBE«frJiSrPZT|»ilOTifiJl^UT»fiJcb, ^©±1^ 
2. 5 M mOPZT^Bi^^-?^fe-X?«-r6t, PZT^McO^W^{C N ZriWb 

5 0 o£9, (00-l)B5ElflI« (a(00l))^B§100%<T5PZT^M^#^6 o 
SfilR]^a(00l)te, 
a(001)=I(001)/2I(hkl) 

35510-70° ^^n^^^h^^tt^OPZT^^N^S^Blffi^^cDlHl^Tt 0 
— ^SK^Oi^fp-CfcSo fl&ix (002)®St^(200)ffifi(00l)®^^(100)®^n 
•en^flliJ&ffi-CfcSfcJi), £ I (hkl) fctt-£*fcV \ 
[0007] Lfl»U :o*^, Titt£fctLTMgO]£tefia£fc[&JBV^fc«>, JEEm*^^* 

[0008] *>V=>4&D&iKte3&1R±lZ* PZT4St0^n^*^h§gJBE»HlS(-© (001 

)®Xtt(ioo) iB*S*iE^illll*^i-5>t«>, 6tToJ:5<c«l**^ifeasMI**H 
[0009] ^ixLf^ 4#l < F^:^2^tt % (in) ®fdEGjUtPt®BLLte, PZTXtt^^^^rg' 
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tfPZToimmtmm&mifiU ^-r^(Dmmwmm^i5o-55o°cxm^m^x, 

w& 55o-8oox:x'i)\}mw±m^xffi&lt£itz> Va* • y^so ^£t\ pzt<d ( 1 o 

[ooio] ^^ci^s^fi, ^v^^T^mm±^mn(D^^m^^-r^tx\ 
^(o±^m^i-^pzTm(o^mm\^i±t:mmi-^m>7ik^tix^ >s„ zo^mz 

-e > ^v7'x#jbm<Di±m&Mf&tf±}$£nz>h<Dx&z> 0 ^(Dftfexte, j-z^m 
<Dm^^zTm<Dj£m^mm<D^m^<Dmm^mx^. ^-^m^m 
&%:io-20nmt-rz>k. (ii i) mmmmtm^Mo 
coon] ^tz s ^nxm^ai, &mi^mm^^-^^mx^^m. (iid®@bipj<7> 

>-^^-r§r<b-C\ (100) mnZ\*}<DPZTmt>mtbthZ>~b&fr;£tiX\s ^ 0 
[0012] ^fd, #fF3Ci&5^te, SrTiO g^±^^*fe^;&UhRuO T^5®ffi±^ 

3 2 

TMW®I£^/&U *-0>_fcte£e>te % ZrtTi<DmmitZr/Ti=52/48<DV^m 

■ ^m^^xmmwm^mM^u 9oo°cxmmm^i-^tx\ ^mnm 
[0013] u6>u ±^(D^^-rti<D^mh, mm^Mgom^^m^m^^^Mx^thx^^ 

[0014] yVi-y^ffiT««^^^M-r^ir> ^»3£&>9l&<J&Jm #0% 
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[0015] £fc N *Sji"tfAVsi*t±* iE©xS(JWfKflc»tt«)tt*XW©lft©JftAyffi)-x? 

[ooi6] ^jV'?jvmz.mi^frb(Dwm*m&-rttmtvx, mnxmRv 
[0017] U5>u T^tt^±{-ii:^^ny^xrhM©PZTii^| s ^§o-e(±^<-r. * 

£^ B B B te£^-CV^fc#>, yVw^^lfrtflttc, ifim#Pfl&LTI£ B B B >fb£^3X|l 
-C\ ^ B B B ^^£9^:y^T^1I^>c^^^ &± 
, yVu-^VWi^/^^fe-c^L^PZT^o (ooi) ffiSBfafiexra: (ioo) siafp] 

[0018] #rF^3-C{i, # B B B K^^^-fi^LT^^^O#^i?^ B B B W 

m^mk^fr/^'trMlk (MOD&^tf) JW^cD^i, o^^^^S{cJ:^ B B B 

mmm\cfad^x&* Kmft-tz><Dizttu cvD&^/v^&^-m, pztii 
<DfaM>ikte7>yj±t<zmftisxmmmvj:<. rtucii?; &famw&mm&£ox 

[0019] £fc, #^^8^^, ^hT^-^^^irb^VN^ibT, Ti^mHiLT, 
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tx% (ooi)m^mifai,tzPZTMmrmbtizztfr^£ftx\,^ B ss>k: % #fp 

^C^9(C« N ^-^K ^^V, X{l^^tft^l^i©Hii 

mzm v , ^jl^d^ (oo 1 ) &&bb ft ufcPZT^^#e>^ - t^^nx^ > 

I«Btit/^^(; (001) ffitc^fcgaftl-S/cfe, E^^^n^^xrh 
#fe*7P^(ooi)®-c&>9, r^^l^^^W^gBl^^lHl-.t 

#fF5:Ml :#M¥-10-209517-§-^# 
4#fF;£i&2 : #1^3021 930^^ 
#^^3 : #|fi2001-88294-l-4m 
mffJcm : #M¥l 1-191646#^ 
#^^5 : #M2000-208828-§-^^ (3I3-4H) 
<&WfX$ikG : #Hfl 2000-252544^^ 
#fF;£i&7 : #§H 2p 1 0-8 101 6-5§-2r$g 
«rfFAltt8:#f ! l : *3481235^« 
#1^5:^9: #M ¥2004-7 99 9 l-J§-4*$& 

^fWiftl : l"S*ir- j-Asyt? T7UY74Vv9* Oournal of Applied Physics) J , 
*B, T^jfrJfeJ®^, 1989^2^15 0, g§65#, &4-J§-, p.1666-1670 

[0020] L^usa^ &m&f<Dmm^ mm^m^mmwnmMh^^mm> 
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, Pn*nmjE^#v>t, ^a*fcisiE]i5UTK«*aifcSE^*iRiS:iRi#, jEm#tt 
[0021] ^®tt^9o° unss-rs^, fa&K^tem.zt-tfmzL-tttib, mmt<om 

[0022] #3§ejte, a>a^j(MdK*Tfc3;h,fcfc©'T?&& % S ftK-TS&L^Mu J±m# 

[0023] . ±ia s i$&»j£i-5*:&^#gBji-efi, n&mfrbtez>wmm±.\^ mm&<D 

Jil^SIiMLfc. r *i"(lll)Bnfc«3feElRlbfc*lcpjEE«<*:»J« 
T (1 1 1 ) ffigBf^]^c7)i* V ^J±mflM»Jf M£^/&Ui 0 

[0024] Mrtema^mi<D&wte, mi<Dmmmt.mmi<Dmmm±^nrhthtzmi 

[0025] ^rUT, *»W»4, ±BBffi«tt3SSJKf3, mmfc£k%:XtejEjJgk^<D(lll)mK 
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[0026] z<D~tiM, mi<Dmmm±^ ^m^rnxmE^^m^uy'^^hmm 
PniPLTfflv^^sfcfe, mcmmte&&(0'<v7xjj'(bm.<DPZTmxtz, (m) 

bfrZ> 0 «I^Si*P»cJ;S^«o|HrtE*Sje#Jtev^fcae>, f^P«/£^/h£v^^{c 
^ktfXZ&o 

[0027] — ^\ lE^^B^CO^ny^^hMcDPZTfil^tt, ^W^|r]^<001 >^[^T* 

fesfcfe, (in)®ssfRi^<ti9>^w^'iPitmif^'[^^^54° ©^aesr/ji-M, 

£*5£WSW5(0!l;ttf, &ElRl<BPZTll'T?tt, M0*&£Wrcfc&&ffitti4Stt 

m<Dtm^<D¥-&>wrW&£Vh*%<u m2(Dj±.m^nm<D^n^-(D^m 
mmztti-&j±ni£mmm<D&fr<DSk&2osi±6osxTizi,tzzkx\ mm&wo 
'&mmmx&z>j£m7E%k<D#mc±£\, ^mi^mmmtm^ti^kkh^ 
r^^-^mi±^m^tcmcmmi£xmm^tck^xh.mmm<Dm±^m^x 
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[0029] i&z, mffiteMzom&Mimm&m vvfe<-ot>, m^i'^^m^m^mmm^m 

[0030] £fc, Jlfll^S^^iP^^l M m&>±X&^Xh, yV^-y^^«t5^IIlCX^ 
[0031] J^_b(DJ:5(-, (Hl)®^gB[^bfcJ±*#:^^^{c#^§ 0 (lll)ffi 

[0032]- M2<Dmmte. mi(D%m^^^x^ ±mmi<Di±mi$mm<D&tk%t^-fe, ^ 

^®^/$ s 40nm^±70nmJ^TT-&<9, &£ft5nmSX±.100nm£XTX&Z>hCDXfo 

[0033] ^3^^pj«, mi<Dmm^te\,^x,.±mm2<D!£nfcmm<Dfeftn^^ ^ 

[0034] m2Rifm3<v&mK£<9, j£m¥?fe<Dm\<^nfcmmm:zmj&x%z>tbh^s * 
mxzz> 0 

[0036] ro^Cj;^ Htt#'t4<7)i«V>/±m^il^^.-T?#§>^^ N /E«#ttO« 
b^Z&<ffitt^k&X%,itmfe*fa±.^Z^tfcX%Z> 0 

[0037] m5<Digp^{i, fgioigpji^jov^ ±iB/±m^aiiM(D'ft:^m^it^[pb] : [z 

r]:[Ti]=(l + a):b:(l-b)-C^^ ±fB^lSt/^2^J3Em^J^^b^^o. 40 

si±o. 60£kT<Df5izmxhy, ±tzm<D&mtemWk<DPb^&&±mm2<Di± 
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[oo38] ^<D-tK£y, EEmi^mmm^^m^^m^m^\ v^^i^i^r 

^-tz>-tx\ i±m&mmm<Di£M 3 &&fa±£&xj±mmm**%<x%z> 0 tsbK s 
mmm<D^A&i5*:/u%uTt-fz>^kx\ mmj±*fa±.&itz>^ttfx%. mt± 

[0039] m6(D5§mtes wn<Dmm^&\,^x. ±m!±mwmmmn^>m^^mi'^. 

*Mz.l0*;u%£iTX&Z>h<DX&Z> o 

[0040] ^<D-bic£y,mmi£mmm<DffiM,&zfa±£^zztfrx%, i±m¥f&*£v- 

mfai-^z^btfxzzo 
[0041] mi(o^m\^ %\(D%mKte^x, ±m^i<Dmmmn, pu ir, Pd^ix^Ru 

frb?£ZM&mxmZM'£m&^tS'&&faibte^XV ^ ¥-%3WiW&fc20nm£Uz 
30nmJ^ T<D&ftm.7-(DM&fcX&Z)h<DXhZ) 0 

[0042] ^<D~t\M, wnvnmmn. j£mfcm+<v&m&*/<v?mmxj&j&'tz>m<D 
i&m^+wcmx.z>-kfrx%z>tkh^s m<DMum<D¥^mm&£mm'tz>^k 

mmicm<\x$z> 0 

[0043] m8(D^m^ ni(Dmmmknmxfm2<Di£n&nmfrb?j:zj£m®.mmmk 
m2<Dmmmkmmmm^fhx^mm^m^k,mi±m^m^-(D±m^2(Dm 
mmm<Dm^mn^tcmmmk,mmmm<D±^2<Dmmmki^MM(Dmic 
. m&zti, ^o, ^?z&mTzj£t>mmj&£titcfrfi^utfk*ffiz-, ±mj± 
mfcmmm<Dj£m^miM±ftMmm*mmjjmzm&£^x±mj£t)Mft<D 

^^?&&ft£^&^^?iS^yh^vh*ZMMk-rZ>i><DXhZ> a 
[0044] -€"LT, *mWte, ±IB/±m^^-«, ^1^0^cOi±m^^-?-efc^^T*fe5 
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&20$k±.Q0UTX&>%h<DX$>Z> o 

[0045] -<D-ti<^, mi<Dmmm,mnt£mmm, m2<DnmmRumhm 
^hti,^(Ds±m^m^(Dm2(Dj±mi^nm<D(iii)^mm^95%^x±Kx^ 

[0046] ^9(D|g0J{i, mi©tt«^»lXV02WJE«ft:»l^>e>^SBEm#:««lRi: 

Willi] wffi^I£ttb;ftfc^»jJl^ ttfittJloJiiBSBi^itftBl^ttSitflllwffi^ 

[0047] ^LT, *|g0J{±, itEJEEftttSf-^M:, m^WOjMtt^^&Sfc^ifcS 

20^±60WT"T?fe*fcWC&* B 
[0048] r<^r«t^J;!9, ffi^M*tSrfi«i:L"C, *©_LK, fgl£>««£, BEm 

^«il^^2^«^S«^/N 0 ^^TiI^^i-2,w<h-C\ !g8CD3§l^|W]*£ 

[0049] fglO^IPJte, m8<D^m<D^i7^yh^ry^t, ±IB>TV^*yh^ s/KtfB» 
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[0050] wnKD^mn, m9<D$£W(D<<^?i;^yb^y\?k. ±.m^m^yb^. yb'tmm 

• ^-yb3Zfd,m%iW:-ehZ>h<DX*hZ> 0 
[0051] MlORXfmiwmW^XK), ?[)^i±mRTfWiy\l<£(DmfrXmtt'(^?i?^yb 

[0052] mi2(D&mte, m^Mkmmk^hm^(D^m^mxi^pfj:<kh-M(Dm.W) 
i®k*^z>mm*ffi*L, mmm<D^tj:<kh^mmu±K, rnKDmrnrnmiR 
x^m2<Dj^m^Mm^^!£m^mmmkm2(Dmmmkiim^mm^xfj:^ 

fa icMmtsittttb(D'j>te< kh i o<DmW}mmk±mMW}n<Dm^ fa <d^mz 
fem^ttft<D&t£<thi^<Dife&mmk^s<?^^^ 

[0053] -?rb"c> &mm-£, ±.mmmt$m^-n, mKDmw&jzmfcm^xfozhtDxhz 

[0054] ror^J;^ ^2(D«aflI^itim^irmi(Dm^i:ora}cimJIMADl-6w 
kX\ mfc<D&MW)1ft**:<Dmjifa^MW)£l£. ^(Dmmm^v^-vtucx^xm 

Wim^(Dm^yjfa^Mir^k,m2<Dmmm(Dmmmmkmi<Dmmmk(Dm 
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[0055] iMtttteMLTtj, «H4©l?§lteas&#T, tfbot#/><t<, »«J£2*. 

[0056] J£«#3tJUK*s, #«*&T&5(lll)®KIBftrSa>-?, £«tf>flfc!B#»c 

[0057] &13<D$8§J3rau »12<038^»J:*5VNr N ±lB»l<DJEE«#*ffll©tt)tfc& J H4, ¥ 
^^f®^540nm^_b70nm]^Tl?fe!5, S$^ s 5nm^±100nm^T"Cfc5tsOT 

[0058] fgl4£)f§f3mi, mi20^gPJ{C*5V>T, ±lBJB2©I£*{mi!ll©ft#*mi, ¥ 
^JSf®^^60nm^_h200nm^T-trfe 1 9, ft^^2500nm^!.±5000nmJ!^Tt?fc 

[0059] »i3&t/»l403SKfc«tt), JE««H4©i«v>jE«ffaBMittSr^-e$ % -fe^ 

[0060] ^15<E>$8Wra. ^12<^38W^*5VT, ±E*lXt^fR20JEE*#:»ffllf4^ny^ 

mm<D (1 11) tirg£|R)4tt350%£A _b80%JBJlT-C*>!K ±Ef2©J£t^Il© ( 
1 1 1)^^SB|p]^595%j^ ±i00%^TT'fe2>t><O-efeSo 

[0061] r^rt^it), ffim^©i*v^mf*«Ji«^^#5^fct>fc,jEEm»tt©»i 

[0062] m6©38IU3tt:, *12<B»01fc48V vf, ±1SJBEm^Ji«©'ffc**M!UtiS[Pb] : 
[Zr] : [Ti] = (1 + a) : b : (l-WC^&iX, ±fcmiRX*M2<DJ£mtm&<Dbm*0. 
40^±0. 60J^T<^Cfirefc^ ±C»10ffi**«EJ8l©Pb^*l:*S±|BKS20 

jE*flc»K©pb^^*«t!9t#K, ±n,m<n&'mftnm<Dam*o. o5j^_lo. 15 

[0063] rorirldiU, EEm^®M(c^^^> ? y^^^^fflv^ > ^yv==^^^^ 
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m&40W ) A£J<±:60*:J\'%£kTb1rZ>~kX\ JE«#tt©i«S^JEEm{«*JgIBS$:7& 
ti-2>rt-C% JBEm^Jl»t03ft*ttSrlRl±$*TJEm*»[*:**<-et*. ££>l-> 

[0064] ^17(D|gPJf±, »12©»Wfc*5V>-C, ±Effi«<*:iBIJBlKtt^-^^S^^^Bfc 

[0065] rco-^dj;^ Hm^»ilMco^ B B B tt^l^±^-ti:6r<t^-t:-#, JE«#t££=fci9- 

[0066] mi8(ommn, m^^m^ts^x, ±&mi<Dmmmz, pu ir v p<u&ixttR 

[0067] CLWr^d.Ws ^l^m^fi, JE«#*^<P#I8&£*'V*^^fifcr3l£W 

[0068] %19(D^Wfe. #12©3893fc*5V>T, ±lES^Si^«b&3k<^fc5 0 

[0069] ^cD'^ct^ $!i3S=^hS:(S«-e#So 

[0070] t&20£>358J3f*, JE*flc#^0«5ft^iSfeS:*Wli:"f St>0"C*>So 

[0071] ^rLT, #|gPJ3f±, KtR±fc*10«ffi|)ISr^s/^fe-ejKj5gi-5XSfc, _bflE# 

[0072] rorfcfcj:^ *lO»WfcR*Of^ffl«i*«r*-t-6£E«fr*^-Sr**tdRJft-Xf 

#5o 
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[0073] %21<D^m^^^^yh^yY(Omt^Wi^^t^h(DX^^ 0 

[0074] zi^x, *%wfc. &m±^mi(Dmmm**^y*&x-r*f&-Fz>T.nb, xiem 

mmmzftrntttfet, ±.umw)m<Dm2(Dmmmtte&i$m<om^ j±t>^& 

[0075] ^<D^t^xv, ms(D^mtmm(D^m^^-r^^^^yY^y¥^B\^ 
mmx%z> 0 

[0076] m22(Dmwa, 4^?^yh^yF<Dm&xm*tt^t-tz>h(Dxjbz> 0 
[0077] ^x. ^mmits mxmwj&£ti&i£t)^m5.±^Mmm*M>!$-fz>T.WLt 
, ±tmmm±izmi(Dmmm%*/<v?fexMj&-rz>T.mts ±mmi<Dmmm 

mw-mm^^<^mxmmvxr^^x&mi^mmm^^i-^x.mt. .lieje 
mi^mmm±^m2(Dmmm^^-r?>Jiut.±u!£t)mmm^EEtim^m^i 

[0078] ^<Drti'J:>9, Bg^^^tlsl^^ftffl^m^-rs-r^^-yh-^^K^^tc . 

[0079] Sg23£DfPJJi, ^^ir^cD^it^^^ti-^OT-feSo 

[0080] ^ur, &&w&, mm±icmi<Dmmm**s<v?&xmf&i-zj:mik, ±tzm 

±m&mfcmmm±icm2(Dmmmzwmi-z>T.Wit, ±^m2(ommm^ 
?-~^yvxmmmm&vfeMnm&i&!&i-z>T.mLt. ±mzmwmmmRrj 
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W-mmm* (l l D ffi fc«3fcEfa**5:i^^trt>©-?*>3. 

[oo8i] rortt^t), ^i2o^^t^(D^ffl^^w-ra^^-fev^^a{-^ 
ut. z<oti*« *i*xiii)ffi»c«3fesaiftL*:EiRi«y#i«*^u Z(D±iz2mm 

[0083] *#:WK:f4»Sl24©»W«:;«l©3BWI^*3V^s J:ffilRl©WSIB«:_hfBSKl© 
[0084] -T*fc*>, 3li^«M^ K»io«astJ:^Kite>ixfcEiRilW«iJ«t, I»rpj 

OJI«#:»W^^J£«^Sm^,te«^«ill^±^ttbtL7c^2cD^ 

a»fcfc!>, ±IBJBE«<*39WHitt, «ffift:*3RXttiE**»0(lll)ffitc«3feElRl 

^LT^ 0 ^^^o^^#:Tfe»9 > ±IE^2^JEm^lK^ft^^W¥^ 
Klf®^^5J 1 |E^i(Di£®^m(D^^W¥^ramil9t^t<,±fSm2^ 

[0085] £#**XttIE#fi»©(lll)ffifc«3teElRl 

teiEX£km<D^vyxzjhmmkm^tez}£nitmmii&&. rata id sk* 
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^vyr^X^hmcDPZTmX'l*, Ull)ffiElRlteJ:0, < ill >#ffitt:*6l 
[0086] — £\ jE^a^^^n^^^MI^PZTJK'eii, ^tt^fpl^<001 >^|pJT- 

s^s^as-cts^jx.f*. mmmcDPzrmxi^ ^(D^mxh^mmm 

[0087] JE«^a«IS©fBlRU ? »2©J^1tfr»K*SV^iC»ittbT**S 0 ^SJK 

[0088] mmt£Mgow&&m8L&m\t ^<rt>, Efitt©£#fcjBE*fl^B&6s* 
[0089] sfc, jEE*#ajMi©ff^*si mj^ji-T-fco-ob, yvw<^^=t5^pcxm 
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[0090] &,±<dx^ {\\i)m^mft\jz&mwm**m%K%hiriz> 0 (hdb 

[0091] m25<Dmwte. m24(omm ^fc^-c, ±f5igi^j£m?gi]ji^f±^m^ ¥ 
[0092] w,26(D%,m\-±, m24<D%m\^^x s ±fd.m2<D!±m^nm<D^^^ ¥ 

^J^® : g^60nmi^_b200nmi^T-efc I 9 > S$^2500nm^_h5000nm^T-efe 

[0093] m25RTfm26(Dmmz£V)^ j£m&&<Dm"i±mwmmm&jfmx$z>kkh^ 
[0094] n27<Dmwte, m24(Dmm^m^x. ^niRv^^jzm&mmii^v^x 

[0095] ^(D^tiM, &m¥?vk(Dm\<^mfcmmim*ivj&x%z>bkh^ izm&vkwt 

h^%*fe<%Qx.Z>^kfrX%, fro, m m&&fa±^Z>^kfrX£Z> c 
[0096] m28(D%Wfc, W,24(D%iW\Z.to\^X^ J2lEJ£*#;»/iJK<^b^*fiJ#J£^[Pb] : 
[Zr] : [Ti] = (1 +a) : b : (l-b)T^£;TU ±MWilJkVm2(DmnWmWk<Dbm*0 . 

4o^±o. 6o^T^»iHicffi-t?fei9, ±t^mi(Ds±mwnm(DPb^m*^±^m2(D 
j^r-cfeD, ±mm2<Dj±mi£»m<Damm£x±o. io£iTx&z>hcox&z> 0 

[0097] r^ri^i^ /±m#«Jf Hll{£^^v?/W:3^fp^ffiv\ vvi^-r^co-^ 
^T'^So £fc, §£<D^mA&fc^mM&J&kl£&VX0*m^l5*;U%MTi®M 

k-rz>z.tx\ &m&mmm<D&£k&zfa±ttxfrm7E%i%:J:z<xzz> 0 z<b^ 
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[0099] msonmwte, m24co^m^^^x, ±mzfammm<D<kmB.f&s£&iPbi i 

La]:[Zr]: [Ti]=xX(l-z):z:y:(l-y)-e^tK JrfExfii^l. o£A±l. 20J^T 
Xfor), ±|Syfit^o^_bO. 20SXT(DmXhy, _hfEz{i^O&j££;iO. 30mTT'fc5 
i>(DX2b2> 0 

[oioo] ^(D^tKx^.mi^m^mi^^my^^m^^^^iPLzr, *jj\s^=.$ 

tX\ IBl^^flI^(lll)®^-Jl^^IBf^^-fr5^t^r*#, t>V^T«, JIftft: 

m\ tit. »o^«*<b^*»«§^iJt*uTo*«^2o*/u%^Tia»i-r 
^zj£mfcmmm<D&M 3 &&\k±.£itZ)Ztfrx%z>o ±ot, £tt#$tJiiK<z>*£A 

[0101] 3S31©3&EtiU #24<£>3IS9§te:*SVv{\ JilEia^WSlfi^^^^^^ 
»i^o^iilO^%WTtfe5tfc5. 

[0102] ^32(D^B^fi, *24©*93teJ3WC, Jb|^m#ftliiltt^^>«^/V=»>« 

fro*m^io^/i<%uTx&z>j±mfc$i+ a 
[0103] m3iRx*m32<Dmwiz£V), mfaMmm&vj±mfrmmm<D&£i i &zfa±£i£ 

[0104] m33(D&Wte, m24<D&m^&\,^X, ±mmKDnmmte. PU Ir, PcUglXteR 
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±30nm&T<DfeVtm*(DM&fcXjbZ>b<DXhZ>o 

[0105] z(Dz.t^£v, ii^iMii, &nwm*(D&m&x^y?mmxi&f&-rz®k(D 
mmimmxzz. 

[0106] ms^mwn, mi<Dwm&tmmmmmkmRxffi2<Dmnimm*&j:s 
&m^mmmtm2<DmmmtmMimm^rix^s±m^m^t,mj±m^m^ 

t&mx-, ±&&nft&mm<D&m®&izj;*)±&mmm&mmftmm&£itx 

[0107] *LT, *:B^f*> JifEJEmfleSB^m, IS24<Z>3&gJ3©JE«#^T?&5&tf>T?& 
5c i-<Cfc>*>, ±IHiBl6llW»Bttt, 3i^ B B B^X«iE^ H B a ^(D(lll)®^-ffi3feIfil^ 

B B H ^©(lll)B^3feIBrS]b/c-<n^^-t'hM^b^^'9. _his»iau ? *2 

<Di£m,Vfmm*, m^mmL.xm^izfeWft*<DM&ftx3bv, ±&%2<d& 

mmx^h^<.±^m2(D^mwmm(D^m^(DW-^mmm^M-r^±uz 
m&mmm(Dm&<D}ttf2oa±60£kTxibz>h<Dxhz> 0 
[oio8] z(Dztiz±y. mm±i^ muowsm* m^mmm. iznfommm, m2<onm 
BRummm^^y^mmxim^wm^x.zcDmmm^&tiMm^m^tc 
mcm^m^i-^tx\ m24<Dm8tmm<Dm&nj±nfcm?*mz-tc^? 
i?^yh^yMmbti^<D!±n&m*(Dm2<D!±m&Mm 

[0109] m35<Dmmte. mi(ommmtm^immmtmmrim2(D!±mwmm^h^ 
i±m&mmmtm2(DnmmtmMimm£frxtez}±mfcm*t,mi±mfcm* 
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[ono] ^lt, ^sswra:, ±m&nfcm*&;M24(D&w(Di£nfcm?T?hz>h<D-vh 

[Olll] r©rtfcJ;!9,"£E^TO*rS:StEa:LT, %<D±lz* Mmm, %l<DWffl&. IEIrI 

[0112] #36©Sgi§l3ttu ^y^^yh^yVt, ±UJ>?V^yh^yh , bf5.m£ftt*tttt 

[0113] ^:UT, JifE^^v^W;/Kte, %Z4<D&&<D<4WS=Lyh^\ : 

[0114] 3g37cD3§PJ§f±, -f^^yh^Ki:, -hiE-Y^^^h^KtlS«#:iM^ 

[0115] ^LT, iflE-fV^aj/h^yKW:, *35©«M©'T>'^^*j/h^S'K 
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[0116] $$36RX*m37<D?£WlZ£y) y W&&^xm&&(OmibX&&&4>*i?=i/h 
[0117] ^38(D^B^fi, @^^@^^^m^^[^i^^^Ktt>-^<D^»J 

[0118] ^LT, #3BWW: V ±EJEE*#:*-7-«:, Sg24©&WcoJ£«#£^&5fc<^:fc 
So."f-^*>, _kfEElRlfli!l0fRWu il^a^XfilE^^^dlDS^ifelEl^ 

«^IBJill!l©ff^OJt^20J^±60WT-CfcS 1 b©-efc5o _ 

[oii9] ^(D^t^xy), m2<Dmmm<Dmmmmtm<Dmmmt<Dm^mi£&mntz>^ 

k^^W«^(^tt^)^,^24^^iP^^(DiEm^-?(cJ;o-C 
[0120] 3»Clil/tfe, «H±©ratt*sA#-C, libo#^>^<, WWEft 

[0121] . jEttf^mR^. ^aitt-c&sdiDB^BBiRi-rsro-c, m®.<D&m&M 
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[0122] ^39W^5^f4, ^38^WtdfcV^, ±IE^l©fffl;^J^^ftW^«. ¥ 
^^®^^40nm^±70nmaTt s fc , 9, &£&5nmSl±100nm&>TX*foZ>h(DX' 

[0123] f^Otf)^^ ^38©3SWIi*5V^, ±fB»2©ffim#*il©ft#tt-?-tt, ¥ 
i^if®^^60nm^±200nm^TT*fot), S£/^2500nm^±5000nmJ^T-Cfc 

[0124] ^39RU5m40©«KtcJ:t), JBE«4^©i«V^JEE«#39{Jil»5r^-X?#, ■fei'f- 

[0125] ^41<D58Wtt, ^38(DB^(-*5V>-C, ±|B0l2aTJ t »2©JEE«flc*BlW:^P^ 

-#JH<£> (111) & j| EIrI W50% U±. 80%^TT*fef9 > ±SE|g2<Dj3E ( 
1 1 1) )^H s a gafp]^950/ o ^ _tioo%aT-C&StO'C*>5o 

[0126] -(D-t^y), iznm&<Dft^&n{immm^&?£zbbt>iz.. &nmkwz 
[0127] m42<Dmwiz, ms8<Dmm^m^x, ±mmmwmmm(D^ms.^it^LPb^ 

[Zr]:[Ti]=(l + a):b:(l-b)T'*£*K ±&miRTfim2<DEEni*ni&(Dbm.&0. 
40J^_hO. 60^T^[^D{itT?fo , 9> ±IEmi^ff«^M^Pb^^S^_h|E^2<^ 
JBEmfr#JR©Pb***^5t>#<, J:IB»l©JBEmfr#BIOatt*S0. 05WJiO. 15 

[0128] ^(Drir^it), JBEmffcSMIK^^Bt^aviM&Srfflv^, 

*Sr40^-^%J^Jb60^/^%^Ti:-t-^i:r% I£«#t£c£>i*iv >J£ft#mBK$r^ 
/&T*#5 0 $&©^^S^^fimm^lti5?L-CO^@^15^/W 0 /o^T»J 
i-r^ir-e, JE*(MWl«03lifttt*l^Ji$*rjBE«««Sr^#<-t?#*. Sfcfc, 

[0129] SB43tf)3B0itt:. »38©3gWt-*5V^T, iiaBB^fftl^JBItt^n^^^hM©^^ 
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[0130] M44<DftWt&, 3B38©*MH1*5V^-C, ±IBIBfpJftlJ^0O>f|>^l^Jt^[Pb] : C 
La]: [Zr]:[Ti]=xX(l- z ):z:y:(l-y)T^^ ±15x^1. 0&.±1. 204UT 

[0131] M43RZ?Wi44(DmW^£V)^ gSl^^W^^V^^^^/^^^pHPL 

[0132] ^45cd^pj«, ^38(Dmm^^^xri-mi^mmmii^^m^>^^m^ 

miltimtf0&m^l0^/l<%UTXtbZ>-b<DX&Z, o 

[0133] m46comwi-t, mzs<Dmmz#>\^x, ±mj±mi^mmm^^m^='>m 

^OSrMx. 1 W T XtbZ>i> <DXfoZ> 0 

[0134] sg45&tm46<DB^J;>9, isr&i^J«s.t/iE*^JiilcD^^tt^iRi±^-fr 

[0135] m47<D&mtt, M38<D$£WiZ$o\,^X, _b|EBl^M^{*> Pt, Ir, Pd^=b<{iR 

u^h^n^mxitmn^m^^^b^x^^x, ¥-&smm&&20nmsx 
[0136] ticx*), mi(Dmmmi-z, jzmfcm*<D&m**'<v?mmxMf&i-z>m(D 

[0137] m48©^BJ«, m38(DmW^te\,^X. ±IES^f±Si^^^^(D-efo5o 

[oi38] ^©^^^19, ^3t^^h^«-e#^. 0 

[0139] m49<Dmwi-z, i£mftm+<Dmm*m*tt^tT%h(Dxhz> 0 

[oho] ^rb-r, ^sjti, mm±izmi<Dmmm**'<v?fexwmi-z>TMt, ±mm 
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l)ffi^£BfeElRl£-8:5Xa£r^^ Ji|BflE«f*3BI»|||«r^^-f SXStt, JblHiE 
fafM»«teJ:&ttJ=E«flSMtt$: (l 1 1) ® l«S2^i^5Ii^ t?t>cQT*fo$ 

o 

[oi4i] r^r^j;^ m24(Dmwtmm<Dim®^zm^zi±m&mttm%imm 
[0142] m5o<D^pj«, ^^^^h^^K^M^&^^t-rat^-^&Sc 

T^j*LTffimfr«JiK^fc1-<5XjBfc, ±1Bffi*#*JiK±te#2©1WfiK 

±1EjR2©«ffiJRif4R*MBlOffiH:, JE**S:^-t-Sfc*©£E*SSIfWt4rg^ 
. i-5X@t, JLIBg^xm&Ki, Jt|EK«S:l»*«X3Bi:SHi^., ±JEEIrI*H» 
■■«Sr»fifei-5XSf4, KElRlfW«i||tS:(lll)BB»i:tf3feElRl*"*SISSrg-*, X 
iajEE«^s9fSJHSr^fifei-*xmf4, XIEIBl^f !lffilJg|^«tt)flSJEEtt<*^|JBBI3r (1 1 1 
) ffit£«3teEfa£*5X@&^t*fc<Z>-(?&5o 
[0144] r©r£:teJ:!J % ^34(7D^^i[WI1llcD^ffl^^-r5^^v ? ^iyh^ S /K^^ 

[0145] m51<7)^B^«, ^>-^^yh^yK<z?S4it^i5feSr3tt«li:i-5t©-t?fc5o 

[0146] ^LT, ^SBWWu BE*S*s^*n5JE*S»E±^fi»iiS^J5fei-5Xat 

, ±iEis«is±^io««BiBisr^v^i5fe-c^-rsxmt, ±fcm<Dnjmm 
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-rsxafi, mmfammmz a 1 d ® ^-g^iEiRj^itsim^-^. xiej£«# 

»Jf JK^TF^-rSXaf^ ±IEiB[^aiJ^I)^^J;i9f^i±li^ji)3l^(l 1 1) ffi^® 

[oi47] rcDr^dj;^ mas^^Bj^i^a^f^^mWi-s-r^^^h^^K^^ 

tons]' m52<Dmwte, ftmm±>v<Dm^m*itfMt'tz>h<Dx*&>z> 0 

Long] ^lt, *&wte, mm±^mi<Dmmm**'<v?mx~Mj&i-z>T.mt, ±tzm 

T^L-CiEW^^SJ^^^-rexac!:. XI5J£*^«MX^^2CD«W 

iS^ii, XfSIE[p]^flI^^-r5»X^ltt, f^gfi rp] m»^^r (111)®^^ 
:5te§E[S]£-fr5X|l£-^, XfE/£*#»Jf m£^/&-r5Xfl«:, _LfEfafrff!iJ$illl 

^xmmmi^mmm^(iii)m^mi^^Jim^^h(Dxh^c 

[0150] rcDrt^cW, ^SScD^B^^ma^ftffl^^-T'S^iS^irvf-^a^Mit 

[0152] ^mm^mmw-m^mm^m^i.tut, ^tejzn^feft&tm^^mth&z 
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[0153] *mW(D^?^^h^yVRW>>?i;^yh^&mmz£?i,lZ, sfls?*km& 

[0154] ^mwcDftmm^^xtitt, ^mittm^^mmm^m^x^. sat, m 
[01551 [HiiBiir*, *&m<v^MMWii<Dj£nfcm*(Dmmmx°foz>o 

mimm, mmrm2<D^^mm^-(D~^mwT^tz^mMmmx^ 0 

m8M8^ m7<Dvm-vmmwTffimx&z> 0 

[H9][gi9te, nmmm2(ommme(DT^^~^u<DWt^m(D-^7^-tx. 

[H10]|E|10« S mMMM2(DmMm(DT?^^—?U<DmmJ7W;(D—&&7F-t 
[|2H1]IH11«, ^^^2c7)^»y7cDT^^^— ^CD, |2l7cDVIII-VIIlHSff® 

mwmwz, mmmm2(DmMM7(DT?^^-?n<Dm&j3&<D—i®&7Fi- 

[m i3](n 1 %Mrm2<D%mm7(DT?^^-?&(Dm&^m(D—n*7F-t 
nmmxhZo 

[Hl4]g|14« N ^^«3^^^yh^ta^B(7D«£|lI§^|l]-efo5c 

[ia i5]mi mmj&nwm mm^wmumxhZo 
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[0163016(2, nMM1&4<nftm&±>-9-<DWimELX~*?S>o 

[017301 7(2, mMJ&m4<D-pi Ht-feytcfiJfiJWfelrStigH'CibS. 

[0i8]0i8«, mmi&m4<Dftmm±isv<Dm&xm*^i-mim~c&z> 0 

[0203020(2, I^JfiJI01»5©JBE«#:*^©4!4S0"T?*>*. 

[021302m, HJfe^^5(75jaEm^m^©^3t^^^^i-xm0-efc"5o 

[0223022^ mmmM5<Dfenftmmm<Dmmm<Dm#:m~e3b?> 0 
[0233023(2, mmwm5<Dmmm8(D^mwmmjm<Dm^^vx^-rm 

[0243024(2, %m&m5<DMM®\S<0, jl^2kHzCDmj±^^Pbfc^^*5 
[0253025(2, HJfcfl£Jl86©HJfi#J13a>T^3.3i— ^SB<£>, 07OVlII-VIIIJ||5Bf 

[026]026«, mmmm6(Dmmmi3(DT^^—^(Dm^m<D-M^ 

[0273027(2, £MMt&6<OM1&mi3<DT?^^—*&(DmmX&(D—&&iF 

■mmmxtbZo 

[0283028*3:, mi&]&Wi6<Dmi&mi4(DT?^=>-^— 07©VIII-VnHSl(|ff 

mmizm^-tzmxhZo 

[0293029(2, mMMM6(DmMMl4(DT?^^—*^<Dm&j3&<D-n&^ 

[03o]03o«, mmmM6<DmMmi4<DT?^^-?M<Dmmjim<D-&Z7jk 
•tTMmxh^o 

[0313031 tt, ijtfi8©^Mtyf©lS;iT*^o 

[0323032(2, mifc]&Wi8<Di$m&-t^<DMmmx3bz 0 
[0333033(2, mifcBm8<Dft&m±^i)-<DM&xm&^JLfflmx3bz> 0 

[0156] 1, 51 
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2, 52 wiKommm 

3,41 ISftflilJMI 
4, 42 £l®JEEft#ftlK 
5,43 «2(D£«^m 
6, 44 ^20«^1^ 

io J±m«SJ3l 

20 JBEft^^f- 

201 ^i^-J^yY^yY 

202 ^v^attBi^ 

32 

33 m&iwm . 

38 /XVWL 
45 MWitff-M 
58 ff^^n GE;^ 

si ^^^yv^mmm. 

82 fBftJKft: 

83 **y*$TO0te*«*&**) 

84 **rVyi?mtt&mmm) 

85 n-7(tS^«j«|fl|) 
400 

500 

500a H^gB 

500b ^t&£B 

502 IlWtSli 

503 eiRjfMfflUDE 

504 ^lcDjEm^^P^ 

505 3&2<BJE«#»I8S 

506 ^2(^m^K 
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507 mw}^m 

508 femmm 

[0157] rt, ^mm<Dmmwm^mm^m^^xmm^m.m-t^>o 
[oi58] (mmmi) 

i£'K>i$m^-2Ql-X > S£l5. Omm, i¥^-0. 40mm,. ifl3. Ommt^Mfffr^^^^ 

fitfM?^-20tt: N *g*S3. 0mmT-&5 o I£fl;#:3^20te, fg3. Omm, S$3. 0mm 
<D— miHKEil-OttMMWiK J¥*l. 0mmCD^^^J^S^7 Off 3. 0mm, 
HfirlO. Omm)&C^#=^^5»#J8T'll^£*V, ^^£9, J±«^*^-20^>t 

[0159]. ^l_h}CfiBl©«^2^iStt^tLTV^o ^l^m^M2^-^(|2llT:1i 
^(Dm^)(D^<D±(^m, Ml^«M2}C*=tj-5ii>!3. 0mm, S£l2 

i£^>-I£#&(^T, PZT)^^t:#J^Ii^^^5i±m™«Kl0^ig^t^Tv^ 

00nmCD^2(DMfll6^|g^^XV^ o ^lSU:i2©til2, 6K«\ ff^O. 
lmmCD^Wy-KH9a, 9b^^^H^$tL-CV^ 0 ft, [111^^5^, ^ 
Halite, il©tffii2, ffi«^«^10S.^H2(D««6^j;oTt#^n 

[0160] ^t, *^»^^#m^ov^i^pj-r^ 0 

[0161] ffi«^iimiO«, SSWamXf^iE^^cDdlDffi^^ISrRlLfc^n^ 
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<Dm&-<DStl*. 20J^-±60WTT^ o 
[0162] %l(Dmn&nWk4(nmyt%L^-n^ ¥-fyWrftm&40nm£X±70nmUT-?h v ), 

It, ¥^^®^60nmJ^±200nm^T-efc^ ft£^2500nmJ^±5000nmJ^ . 

[0163] miR'v^tDizmftmm, ^^y^iD^vm^^m^^m^^ 
^t-r^mim^h^, m<D&mw-mm<D a 1 1) ,^^1^250% ^±80% 

UT-?h<9, m2(D/Em^fli5(75(lll)^ B B H gBf$]^fi95%W±100%J^T-efcS 
[0164] /±m#»Jf JBIlOcD^laj&JttetPb] : [Zr] : [Ti] =(1 +a):b:(l-b)-Cl££*L > 

mfcmwyKDaimzo. o5vx±o. i5j^T-efc^ m2<Dj±m<*nmo<D a mzoa± 
o. io^T-c-fo5r<t^^uv\ ttiz. jznfcmmmiofc^f^mit/^i/m&i 

[0165] mi<DnMm2lZPU Ir, Pd^U<t4RuA^'teS*^JRXttKII^JRSrg't?^ 

[0166] ^5T% SBlSU t ^2<D«ffiffll2, eoiajmy— Km9a, 9b«r^LTmEESrPP*p-r 
JE*fMJiKl0ttBl©X#l^#T*5. JEE«#;fflJiIKlO(&#tf©3g<fbi 
A L (m) (4, PP^PmflE^E (V) % J±S#;»Jf ill O^ip^^t (m) , jBEttttMlKl 0 
©S$SrL(m), BEm#:»Jf MlO<DJ±m^ifc£d (pm/V) fcUfcfc*, TfEOiUc: 

31 

AL = d XLXE/t 

31 

[0167] ffi«f*:aejgiioo^2©«sigi6«a<o$p^(0i-ctt, i£mfrmmmio 
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[0168] i^T. [l2^#^L^^P 5 iEa^$:^T•20(DM^t^^}Co^^-cm^i-6 0 
[0169] IH2« > j±m^*^-cDW5t^^1-XmiU-CfcSo *1\ IH2(a) ^i"^^, 
120mm, i20mm, J9<^0. 30mmODg;^101_liK:, i^S5. Omm. g$18. 0mm 
O^^^^WP^^^cJ?^0. 2mmCD^^Ix^$g-7^;^fflv^, fglcDH 
a^l02^a?-rSRF-7^hn^y^5/^feT*^^Ufc o 
[0170] i|JS5. 0mm, ft£l2. OmmCDft^CD^ P ^^^^fcff^O. 2mm©7 

^l^ffiK^&JEl^-C, ^lC9m^Ml02_b^J£«f^PMllOSrRF^^hn 
^^V^-^IE^^^L/c 0 rojE«{*^|JBJKllO{i, PZT3RIMb4fc©ifc*t# 
^-^Vh£fflV^, mi«Wl02±}cmi^ffimfr^l04^RF-^^h 

, ^lWffi*^Ml04_b(C^2(DJ3E*^mi05^|^CRF-^^hn^/-sV^^ 
-e^L-C^i-Sr.t-e^Ufeo JEE«f«*Jil8Sll0fi, H3tJ^-f JEE«#3M| 

/£-r3ISti\ £E«#«SB!tllO* (1 11) ffifctf ftiB|Ri**5XS«r^tf. 
[0171] ft^ X^PC^^l^t^^ffl^T, ±3jfifcR«fc, J£«#3»Iffilll0 
Jb»C»2om«JBI106«rRF^<y^ife-eH«^^fifeUfe. rftMJ:!), 02 (b)^ 

[0172] ^!kKs 02(c)^-r<t5^, fl*itffcl21&, Omm, S£l5. Omm£>$SflfrJg 
ttfclttD, SRl©«W2©—»flJ (02(c) Tf±fc««B)*stf#ttlU^*«t5 
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[0173] IH2(e)(;i^-rj;5^> 31 1 W«^20-^(Ciy-K^9a^-<-^hcD 

coi74] ^nr. ^B^^i^Jr^w^njs^^ov^iftB^-rs, 

[0175] (H5fe#iJl) 

SSiLT^!Jn^ffl^fc 0 Mlom«irLT, ff^lOOnmfTM'y v^-Mlr) 3£ 

JfX(tfXfcmitAr:0 = 15:l)£fflV\ V~-?JVtf*J±tS*0. 25Pa{C^L, ill 

2 

LX960fm*'*V?V^?'-tZ)^tXWkMj&lstc a 
[0176] JEm{#3iJf H£r> i?1^50nm(D(lll)'g^ 1 cIEfp](^PZT*^^^S^lWJ3Efl;i* 
jfjgl^ ^(D%l(D&mW-W^±.\Z.mnhtifz.W-^AOOma(D (1 1 1) IBIrJ^PZT 

£>HU?:£34 50nm £: Lfc 0 
[0177] !Sl&t^20>JE«#*i8S£, RF-7^bnv^/^^^M^fflV>T«L/c 0 

^Vh^LT, PbO^20^/l^%iS3|IJ^iP^Tfi^Lfc<b^*Sft*a^fe©PZT©6^ 
^Vh(^a^^-/HtPb:Zr:Ti=l. 20:0. 53:0. 47)£rfl§V\fc: 
o f&m0kmt£XT^-tk$6K>XfoZ> o JifSPZT^-^h&^tt 

PatdU -tj©»'&JtS:r/V=r>':K*=38:2fcU ^©ifti&fe^MOmlfcU 
XV^^m^^3kW^L, *4xe»©*#T-t?»l©JBE*ft:*fflll04Sr503B»ia*ffll 

[0178] »2©raffltel/re&(Pt)*BI«:/H^fc. Z.<D *2©JE«#:*BI 
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[0179] w, m2(b){^i-mi(DBm,wnm<omm. (iidbbirH*. na&Rxmmmm 

HlSfcfEKUt. wCD^JfSf^ov^-C, -f;©*ffi)i:*frLT, ^til^WtaS 

toi8o] m2ih)iz^-tmz<Dm.mmmfDmm. (m)nm^ m&RTtmmmm 

[0181] *fcv 02(b) l^i-flBttt&fWfcLTJBlvr, ^*#3te#tJfK:J:0, JBEm# 

8e¥£C«rl2l4 (a) fc*U 1214 (a) <£>gB:£#;*0£S4 (b) ^i~ 0 
[0182] ±fE#^tfTi:±IEm^^^m> ^y^A««ttsp«&WfE€6*i30nm©feR«[^- 

SI¥(&^^Oft£)^3400nm-e£>^ S^^^¥^»f®^^100nmt?fco 

m#3»JWH©S««L-^©*$) ©J*»4, 34. 5Xhotc a 
[0183] X«lHl«fft-C»WL^JB*, *lX^»2©JE*fl£SfffllH:*fc^o^*>rha3IS 
H B 9 ff itT?foofc 0 ft 1 0jEtt#&0e<B?&J$S0 (1 1 1 ) l^]tt(460%T'feo/c 

o m2<Di±mt$nj&<DMf&m<D (ill) i&&mfami95%xh^ti 0 z^x\ xmm 

^&^J:60#T^ o ^-^^#^^®(D^^^^^fefcPZT^i±m^Bl^(l 
j»@0f IfiffltJiisv >T ?|«t^»jRr*^-^»*0'&tt K*J"f 3 (l 1 1) fc°-*3£ 
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T, PLZT)»Si, PZT^J^X^0$T'-^->O(OOlh (100), (010), (110) 

, (on), (ioi), (iii)te¥<D&i&&m(D¥-?mm<D&tnztti-z>(iii)fcm 
[oi84] im^?KTi-7^—K&z^*i/<DU&ftffi(Dife^ mi%.um2<Di±mfc 

M^&m&fc^M'tvPb-.Zr-.T-^l. 15:0. 53:0. 47&tFPb:Zr:Ti=l. 10:0 
.53:0. 47-efoofc 0 0^«9, mi^^2^ff*^mf*, (lll)*6^S^®ir 

^.OTicDia^Sctt, mii5.^2^BEm^#^T-^t>bt £ , Pb^fi, fglcDj±®#: 
[0185] H«f*^^-20(D^l / S:U ; m2CD«^K2 ) 6CD^^y-K^9a, 9b£^LT0 

H Z (om}£^mn^tcm^^^mi^m^2o<D^<Dz^^(D±TMW}(D^ 
i^m^-trnxh^o eis^-tj;?^, ov — 8ov<Dmj£%m\ii,tcm&. 

SrffV\ l«IU(^»jBtWl3. 9^)^t5l0f«ts](iiHU]B#^138. 9Bt^)SEtt^{c 
, iE*^^20O|E»j^^S-r5i^^, ^^^^^m^-em^Lfc 
o 10te[§lS|2»J&<i>, **£#*«:34. OMmffc^ JBE««c*^20td8t«:*StL^ 

[0186] (H»J2) 

S^-iM^ ^WVs^* (3£M5«) #7*£J3 V \ |g l©IWl^ 1 50nm 
»e^(Pt)^^fflV^c 0 3^cRF-^^hu>-^NV^g}^ 

f^C7)^;tf*(;tf>#^ifcAr:0 = 15:l)£fflV\ h-*/Wtf*J£;>j£0. 25Pa^ 

2 

J*U mi^-^>h<bb-ce^-^>h^fflv\ 2oow^i^jijgm^^TOPLrio 
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[0187] mnvmmwk*, ^loonmodiD^BBfPiropzT^d^^ioBEa 

Wnmt. ff^4000nm£D (1 1 1) mfa(DPZTnmfrbteZm2(Df£mfcMmb\c£ 

[0188] mmmitmm^ mmxfm2<Dj£.mi$m$k&, RF^y*hv^xs<v?mw&m 

^XftW^fCo ^-^VhirLT, PbO^10^%»J^P^Tp-a-LTc<b^ftf# 
m^PZT(D6^>^0^*t^— ^>h(ia^/^t:Pb:Zr:Ti=l. 10:0. 50 
:0. 50)£Jlvst o &m&m$UT^7f;-fbmx&% a -Ttefrib, &1r\ JifEPZT 
^-^f^^#(tMt©^t\«®(^Ii©M^i^$^SS^* 

tf*J±t)%:0. 2Pa(cU ^<Dm&it&T;is=r^:mm = 79:Uz.U ^<DffiM&W£ 
40mHCU 7°^XV^±m^^2kW{CL, ^tLibW^TT'fgl Wi±m^J@l&6 
0#P^J&§lLfc o ^r^m, /£ffit«H*Ji:U S«^^590°G(CU ^.7XV^^m^ 
£3kWKlU Z<Dm<D0km$^Z--f fc, »2©JBEm^*KSr3800i^MfifcJltb*: 0 
[0189] Hlfcflf!ll4:RI«0*^*fi:*l8l©3e*, 6&«ffitt s F*&raSa*30im©tt4m 

"9, ^^©TOWrffiSASSOnm-efcofc. ^2©j£«#:^m«. ^ff^4000n 
mT'fcO, tt««ft J 3 5 -©5p*&«ffB5gdS200nm-efco^. K52©JE*fr»JBlOtt3R«[ 

^oWWiBS»c^5ffi*<*aMJi«loff*oJttt, 20. sxhotc, 

[0190] x*WHi$fft-c#*rUfc*£*> »iR^»20£E*#»ii!itt, ^x^zf^^vm. 
mgkmmx'&o tc a m 1 (D&m^-wmmmmcD hid *t abbi^* 70%-cfeo 

[0191] xm^?vTi-?4^~^£zm^>(omf&ftw<Dm^ miRum2<D!±m^ 

^M©#fl^te^;tX^;ftPb:Zr:Ti=l. 15:0. 51:0. 49 < S.T^Pb:Zr:Ti= 1. 00:0 
. 51:0. 49-Cfcofc 0 o£»9, 3£;&S#lJl<h|W]*£^ f^l^U^^E®^ flltt, (11 

PZTliT^^, ZrRXfTi<Dmf&t&, mi&Um2<D]±mftffl&kX : £t>b-r, PbiM 
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[0192] *mmm<Dj£nitm*2oi^ mmmitmm^ mmm^Hz, ov — sovcdh 

[0193] (HJfe^j3) 

tf, J?^110nm^-ry^i,(Ir)^^^^^Si^ffiV^fc o r<7>£-&^Iflte, 
yNV^y^^^LTT^Vct^cO^^^^aitAriO =16:l)£ffl^ 

2 

, h-^^JE^O. 25Pa^*#U mi^—^fyhthX^J^^-^yh^m 

mmt)&muvx96om$*^y?v>y*i-z^kxmMmvtc> m, wsvmz.?-? 
>*Atiz>sm^ mmk<D%m'\±&fa±£ j £%t'£>xfoV), ^^x^<xh. 

[0194] jEm^mmm^, m^ionm<D(iii)&ftmfa<DMgio*^%mn<DPZTnm 

^W5^1CDfftM^ J¥ ^4990nm<Z> (1 1 1) IB(p] CD (PZT+Mg) WWkfrb 

%:zm2<Di£nitmmbK£^xmf$ l i,tc 0 j£n&mmm<Dmm&5ooo 
[0195] ms^itisj^^ %iRTfm2<Df£mfcmm*. RF^^h^^y^mm^m 

V^Tf^L/Co ^— ^VhtLT. PbO^10^/^%ilffJ^P^$^(CMg^l0^e^ 

%m^xm^Ltc, ik^mu&i&<D3-?>mv^^mm (pzt+me) co6-r^ 

^<7>$s^#^— ^VMiffi/&^/WtPb:Zr:Ti:Mg=l. 10:0. 60:0. 40:0. 10)£ 

. 2Pa{C > ^t(Dm^i:t^T/U=r>-Mm = 38:2icU ^Mr^fe^OmHCU 7°^ 
XV3§£«^£3kWl;:u ^HbO^T^mi^Jim^SI^lOO^^^L/c 
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XL, ^©flfeW^tt^^-rt^ »2©£E*ft:*ll«r2500l^MfifclllUfco 

coi96] n^jitm«o#^^^^m> s&i©mMSte> i^%o^^v^tp 

OnmT?*>ofe„ *20JBEm{*:?»fflt«: > ^ff^4990nmt?fe»9> fetttt^O^Wfffi 
^Jg^O^Oitfi, 50. OTffcofco 

[0197] x»iHi*fifeT?#*fLfc3it*, miRT$m2<Di£ni£mmi*. ^x^n^xx^hw. 

^ H B H t«3t-Cfeofc 0 ^lWj±m#:^m^«rScD (11 l)^ B B B IB[S]t*f*50%-e$>o 
7c„. jB2©JE«#*ffl!©J&*ffi<Z) (Hl)fifftiBlRj*tt95%-C*)o7t. 
[0198] Xll^^ciT^^if-^iSl^^^cDm^^f^^m, »lXU s *2©£E«ft: 
#^^£j*;li j etl,^Pb:Zr:Ti:Mg = l. 05:0. 60:0. 40:0. 09&tFPb:Zr:T 
i:Mg=l. 00:0. 60:0. 40:0. 10"T?*>ofc„ 0*19, HJfeffiH^ra«t!l, Wil&lfM 

m&x-mt>(b-r. Pbm^ m<oi£nimm<D**m2<Dj£Kimm£vt>£>fr 

[0199] *H»J(OJE«ft:^20iC x 5*0M»Jl£|BMRte, ja&#2kHz, OV 80V<DH 

o iE«#:^ J f-20(D^tt*^36. 0/zm£{fcU 10{JtH]gEl&M>> Jft^SBffiitt 
^t>^T,i£m^^20^IItt^tL-^i775/i7fi^^L-CV^^-o7 % c 0 
[0200] (HJ£#IJ4) 

NO Sr^tPx J?^120nm^V^=f7A(Ru)A^^5^-^^M^V^Co r<Z)^^ 

mm. 37zKF-?y*bv^x'<y*mmiz$$^x, &&&'w>4ooxz<Dm&Ki}m 
«**u xs<v?v^ytfxb^xT/\s^tmm(Dm>&tfx(tf*ftmitAr:o =16 
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[0201] JEfffl5XJ_fit_\ J¥^50nmO(lll)_l3_ii[6]©Mn5^-/^ 0 /o^POPZT?||g|^> 
m_bfc 0 

[0202] mmmitmm^ miRx^m2<Dmmwn^. KF^y*vv^x/<y?mn$:m 

l^TfERUi:. £VhfcLT\ PbO?r^l20 ; e/V%iiPJ(^P^._ _,}CMn_r5^-/W% 

J_Pb:Zr:Ti:Mn=l. 20:0. 40:0. 60:0. 05) _-J3vVc 0 fifeJBI^^Hc^T^i" 
t*3«9-CS>5o i-fcfc>*>, ±^(PZT+Mn)©^-yVh^'9#^^M_I 
^®{C^l(Dm_m^^^fc_;^^fe550 o C©?_lit(^pm^L, 
^y^^^T/^^tmm<0^^^m^\ ^(Dtfx&tj&O. 2PaK_U ^(D 
m^-it^T/^>:mm = 79ilKU *©ffi_fc«r„fc#40nilli:U ^7X-^3__£«^3 

fflbU £&M&580'ClcU ^X^_£m^J^3kW}cL, ^Offe©*^** 

*.-TizL. m2<Di£mi£mm*2ooo?m&mLtc 0 

[0203] 3fel_«lfcra«l<Z>fr^«f4:«»IOSlt*, 35l£>lW_til{3:, 4*/u%©=y^/MSr£ 
tM^=*Af*fl&a»_rfe!J, ¥^WBSiS25nm0_:#^^<Dil'_-<*rT?*)ofc 0 Sfcl 

#£LTV^_ 0 ^1 SUP^50nm-Cfct), _^«[^-ro¥*SWfffi^l 

^30nm-trfeofc 0 &2<PiEEfl_ffcj#_lW: % JgU¥A s 2500nmT?*)l9 % tt^^^^^P^ 

*f«iMifll©ff*©JfcttU 42. 5-Cfeofc 0 
[0204] XiMllHl_fifetf»*f LfclBr*, »lXt^SB2©fl=«flc*Bltt % _rC-<n7>;^h§_ 
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&gkmm r-fco tto m i ©jstMiro^^s© ( 1 1 1 ) m& sa irj 70 % -e&o 

[0205] X*|l^^oT^7^1f-fc«t*HK^>'©jB^^*f©#&*, Jgl&mg2£>J£«# 
Sl^^l^;li ; e4^€ f tT,Pb:Zr:Ti:Mn=l. 10:0. 40:0. 60:0. OS&tFP^Zi^T 
i:Mn=l. 05:0. 40:0. 60:0. 05t?foofc 0 o^«J, HJfi^JltlRl^, Jfcl.Rt^| 

2©jE«fr*mttt, (iii)tt*s*«*ffifcfiii/j:*ifiifc«3teBaiRiL , r^jtLfc^i3 
HEWE-cas^fe-r, Pbmmt. mi<^&m^nm<D^m2<DRm^mm^i i ^ 

[0206] *HlfeW©JBE«flc*^F-20H:, Mi&ffllbmm^ m&Wt2kHz, OV 80VOH 

^^ib-f, JE*#:* J F-20K:li!tW:*Six^7y^tt36^L-CV^j:**ofc 0 
[0207] (MMM5) 

mm^v^^m v \ #1 oiSiicji^i 20nm©^9^A (p<d v ^ 

2 

tlX'*?i?VJ*9— ^Vh£Jlv\ 2OOW©HSfJSfi[«^7SrR]*PU-C96Oj0>IBJ^V^ 

[0208] JE®flM»Jf Jgll0&, J?^100nmO(lll)^5feIE[6]OPZT#SI^^5^KDJE 
«^mt,J?^4900nm(7)(lll)ia^^PZT»^^^^2Wi±m^^^ 

[0209] mmmitmm^s mi&.tfm2<Dj£m&mm&, RF^^h^^^mm^m 

m.&<DPZT<D64^&<Dmmft?~yvbm&*Sl'itPb:ZT:Ti=l. 20:0. 58 
:0. 42)&m^tc 6 ^BI*#»4WTfc^i"fcS35T?*S. -T*to*>, £1% -kfEPZT 

?-¥yykW) ttiitz&m^ntp x\mm^mi (ommm&Mi&£titzmm£^#> 
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Jf*J££)&0. 2Pal!lU -fc^tf^JEE^SrO. 2PafclU Z&M&it&T 'JVdt\s :g£5j? = 
38:2fcU ^<Z>ifiSfi:&&#40ml{£U 7°^XV$§£m;^3kW^U -WbO^fef^ 

f*3*K&37003J>Mj&«Ufc„ 
[0210] lfc*mfcHft<B##tff /<9^A«|ir±¥*&WflBSdS20nm«!> 

fcS^it^^^m^^iLT^bTV^^ JBl©JBE«flc»fflltt, SW^iOO 
nm-e$)l9, t±^i^<7>W£lrr5^50nm^fcofc: 0 ^2cD/±m^^^«, J&fffl* 
4900nnTC&!), TO^<W^®#^90nm-??fcofc 0 ^2cO/±m^^lIcDtt 
^^©¥^WffiSt^-t-SJEIt^JiK©ff*OJttt % 55. 5T?fcofc 0 

[0211] XifcE8fft-C#WUt*S*, m&tfS&20>ff ^T^n^^^hM 
*£iHfllii-Cfco*: 0 fg l ©JEm#:»Bt©^Bi© (ill ) ^if&iEftttf:±75%T-;fco 
/to *2©JBE«flcSMIO?gJ5fcS© (1 1 l)*SftElRj*ttlOO%"C&ofco 

[0212] Xt^^nTt^'ff-iaSi^yroM^t©^, &l&tfl&20>jE«fls: 
*JK^*a^c«-tivetT/Pb:Zr:Ti=l. 10:0. 58:0. 42S.U ? Pb:Zr:Ti = l. 05:0 
. 58:0. 42Tfcofc 0 o£9, mfi09lt|SJ«^ »l&TJ«3l2(Z>JEE«#:»ISifi, (11 

[0213] *Hlfi«(Z)ff«f*:* ; f-20»^ SfelfeflllfcPM*^ Jl«c2kH Z> 0V 80VWH 

^^ttiE^TOL,JEffi^m^20(D3fe^<^Z^f^O±TStt»^4*^iJ^bfe 
o JE«#*^2O0>3fe«&tt**41. 5/zm3B<fcU l0flHII«»f*i> % ft*^f£ftt± 
Wot*¥ , /±m^^20iC^(i^tL^^^ S /^fi^^LTV^^^ofc 0 

[0214] fSj, 3*Jfi0!ll— JEEmfrflWURfcLT, PbtZrtTKD^TUtDmt^. 

^Mg^MnSr^PL^PZT39IR^V^^La^tfPZTiBI(i-**3'^PLZT18l) 
^ Nb J ^Mg^ < if<^'r^-X^tpPZT^^V^T^ 3 J:<, ^n^*>Th3gfi#|jg© 
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[0215] (Jfctfcflli) 

[02i6] mmmi k^x, ^vi?$jmmfrttz>mi<Dnmm±.\^ jzn&mmmtDtt 
ibmcm2(Dmmwnm(D^mf^L^(Dmimvxnmmmt±<mm\^m 

bfc c 

[0217] ^itmmcD^m^^ _h:&<tp#^ ^©^ffic^t-c^ssi^sfis 
[0218] ±m&ftffit±fzmm<DMiM, *ttmmcomnvfmmte, ^mm<D-m.^-<DM 

^^<tLT#ffibTV N7t G f±m^nmn, BH/¥^3500nnre;fe^ 
[0219] X»lHl*ffe-e»*ffU7tjem. *:it^M©i3Em^^^^n^^^My^ a B B ^ig 

xh^tco !£nfcMm(DKmm(D(iii)i£gh%zmmn55%x*&'otc 0 
[0220] yM^^^r^y^—\z.^m^^(Dm.m, / ^m(D^^ ^itwu^BEm^* 

Jjgtf>M$otePb:Zr:Ti=l. 05:0. 53:0. 47"efeofc 0 
[0221] ^-S^####TfU:5j£m^^ Zr 

[0222] o£!>, *Jfctfc0>Jf4, JBE*ft:|i«as^*®»iB:^I^^S5Rtt : ?-0*'fr#:i 

)3BJIErtI**J5iafcffillJ:l3 1 b/h*d»ofc 0 
[0223] *Jfctfc0!l0>JE«ft:3imc % 2t%0!ll£lffltttiC, J^2£ic2kHz, OV 80VCD=^ 
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[0224] (Jt(R«|2) 

[0225] HJfe0lj5^*5V^. /<^l>A»BI**e>*5»l©flMflt±»!:, J£m#5BWIIfc<0tt 

[0227] ±|B###f<!:_h1Em£tf>*£J|l, ^JtiSEW^JEW^ffllttS^Wjt©^©*^ 

®^300rmTCfco/t 0 JBE«fr*liOfe^^<Z>W»fffiSfc»r5ffimf*:Si| 
ROftlfcia^OftSOJfcfi, 16. 0T'feofc 0 

[0228] x«iiH]fffeT-fi?wbfc^m. *&mm<Di£nfcmmn^v7**^hm%£MiMm: 
[0229] xm^?vTi-7^-^£%m^*><vffi.i&ttffi<v%£M. *tt<&M<DBE.nwm 

J8S©*a^fiPb:Zr:Ti=l. 05:0. 53:0. 47"?&o;fc 0 
[0230] Zr 

^<7^oT^fc(i±*^^^CDPbi|ai^£D20^(Dim^) 0 ^©51*^ ^"-v? 

^^^»^r'f4^^^^^\Pbjm^^^^^^mi»«^^fef^ 

[0231] o^, *it«Mtt. JE«fr»BI^^*BtSitt**l«l^tt««[^©*'&ft:4: 

)^ffiSBf^^^iij£^i5«fc!9t/j^<.^iom^to#®^afiopbm^/im^ 
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[0232] *i£m>\<DEEmfcm*^ mmmtmm^ m^m^nz, ov — 8ov<D=n 

mmtf±-£v, mi<Dmmmk}±m^mmk(Dmxmn^th^±vx^tc 0 
[0233] mmm^) 

[0234] m6i^ ^mm<Dmmmm2(D^^^yb^y^20i^-rwLmm!^mxh^ o 

m<D^?v±ttim^202t, &^?&&m^202<DW&<vmmmm33tm&£ti 
s ^^^m^202^mmir^tc^(Dmmmmm'f-203t^x^xm^tix 

w-^-zfrLxmjzzmMi-tZe 
[0235] m7te^>'?&ttim+202<D-Mzmmvfc'Mmnmxfcz> o m^TXo^ 

W400 At mc^tl P3 ^^JE^ £JB H P £B3 1 #^/&£2xTV ^ c Bfi, MM US 

a^3KD±^mam^mox^Miw^titz.T^^~- ?nx&z> 0 cf4, mtim. 
mmami<DT^mam^m^x^mm^tc^>^mm^n^xh^ 0 -r^t> 

j&£thz> c r^^-^Bn. j±t>M32<D±j?wtLWii-z>m%\mm33&mjix 
v^ 0 ^?mffi&$$&ciaz, ^^o±tami L 202<Dj±tiM32mx^m^^ 
&mmm35k, ^<D&mm^35kj£t)&32t*mm-tz>&%;n36t, rn.iym.32k 
iMu /E^32ft<^f^f££^ffi«^ 
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[0236] sxt. T?^^-*&B<D£yMi£ftt£mmmmfc'O^xmm-tz> 0 
[0237] mmme) 

i8^#iU^P,7^f a x- ^B(dOV^IftBJi-5o H!8{i x H7(3DVIII-VIII 

(Ir) ^Ijla^SWJIM (^KD«^^) 33^ irof@5iJ«^33(Dii:T^iLSU, 
Pb Zr Ti O -C^l5^^i¥^.50nm(7)PZT^^^^5miCOJEtt^^Sl4 

1.15 ' 0.53 0.48 3 

2t^(DMl<Dl±mfcWm42(D\&TW\LmU Pb Zr Ti O -C^fE£*L5J*<^ 

1. 10 0.53 0.47 3 

3500nm(DPZTMK£frbteZ>%§2(Dj±mt$MBg4 : 3t, ^<Dm2(Dj±Mi^M^43(D 

iET^iLfiu m^ioonin(D&&mimfa&3:z>m2<DmMm44t. ^com2(omm 
m44<DmTWiLnu mz>-35oonm<D?vj>> (Cr) mmfrt&zmmftm mmm 
45t&mvx\,^ 0 ^(DMmftm45i^ miRxfm2<Dmntemm42, 43<Dmm$h 
m^^xmn^xmm-t&o m2<Dwmm44^.umm^m4b\^ &^?v±&m 

^•202^j£^^32We^^^5 o MlRZtm2(DJ±mi£nm42, 43f£, «jm 

m33kmcMmztoJL£tix\<^ 0 m2<Dmmm44±^i-f^mmmM33, m<D 
i£m^nm42Rxfm2(D!£m^»m3^(b^mmm<Dmmia^ mz-tf±tzm 
mmtm^v4^mm^htf:^mm.mmmmm46^nbnx^^o ^mnm 

mfrbte&3\£mi'mmm47tf§8>i-thfix^^ 0 mmmm33tmiRxf^2(D!^m 
&mm42, 43^(b^mmi^mmmtm2(Dmmm44t^&m^m^m^x 
v^ 0 ^(Dmmwm^\t.mmmmi(D^mwm^2otmm<Dh<Dxm, ^tu^ 

[0238] j^t, T?^^—?^B<Dmm.^m^^xmw-rz> 0 

[0239] T?^^—*&BCDm&jJ&&7r;-fj:nmxhZ> 0 £1\ I£20 

mm. 43t20mrru J¥#-0. 3mm©v'^>lt51±(: s ^^10^»Jl<blU# 
fc, ^1(7>«^52, ^l(DJim^^54 N m2(^JE«^^55St>*^2^m^ 
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[0240] ilkfc. H!9(b){C^-rJ;5}-> iSTt, tt^56_btCi?^3500nmO^nA(Cr) 
[0241] 09(c) t^-f ««)^45^7^roiE^^p 0 p58^T^y^ 

[0242] @9 (d) \Z7jk-t£oK, ^XV^^xyf^^li^ffflLt, v-y=>^S*g 

51&SF tf*Zm\<^tz.y7'(^y : r>'!7XW^^ 0 

6 

[0243] &fc % 09(e)^1-J;5^ 7tM^^Mi^59^V>T, !gl<Z>11ffig|52, Jg 

i <nj±mt£Mm54%LXfm2(Df±mft mmsst^ammmmm 1 so ^ m.^w 

380 /z mWttRJF^^— ^^^^^EfiS^^— 
fflV^ xj/fy^fel^Tofco rtucj;^ HlO(a)^i- N yxhuisxW*?— 

^mT.£nxmmtentcm%\'mm33^ mi<Dfcnwmm42Rxfm2(Dj±mfc 
mm4zfrht£%mmm*n<>T?^^~?mT&mmhtitz. 0 imocb 

[0244] nio ( c ) ^Tjk-txo^ %2commm44±\zn^mm^mm46zmmx 
[0245] ^mmm^-tm^^x. ^?n±ttim?202&3om{ / EMi.tc 0 z.tih(D^? ' 

v±mm^-202<D2KDnmm33, 44mi^ MjM:200Hztf\ OV— 60Vtf>lM^ 

? p± tam^F 20 2 K&mn& £ itw^ > 0 #: 0 

[0246] rtb^O-f'^n±aS^^202^10{@fflV>T, 06{^lMV^;n;yH^;/K2Ol£- 
f^Lfc 0 rw-r^^zc5/h—5/K201-Cf± N IE»]mM*^203^^#Vx'<>'^!7-r 
ir-^LT#^>'^R±fcb^^202(D{iSija^i33^m/±^^^^i > at>^2 
OJE«^M42, 430/Em^^^J;o-C^ffi)^S45^ji^fpI «{&LT^gb 
LT, &mmm35\H<Dj>?Wit)mt(&Q36, &^m.32RW^^m37^LX/ 
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[0247] ^.<O^^s.yh^y\ t 201-Cn. ^?v±mm?-202<DT?^^—?nB 

*m<. mmmm(DmmM^-i/^&*%<tz>^tftx%z> 0 vt^x s 

[0248] mmm7) 

muz^MVtetfb, m^mmimt^m^T^^^-^^Biz^^xmrn 
-r§= miu-z, mMmM2<DmMm<DT?^^—?nB<D^ m7(Dvm-vnmwr 
mmizm^T&mx&Zo miu^-txoK, r^fax- *$bb«u j?^ioonm 

©S^(Pt)?fgld>e»fcS«»J«fii(JS2©mttBt)33i:, r©fflEU«tt33©itTte 
ffcttU Pb Zr Ti O ^!E£;ft^]|^45OOnm<DPZT»I«a>t>ft5S&20>JEE 

1.05 0.58 0.42 3 

nftWm43ks-Z<0&2<D&nftmm43<DW.T\Z.tiLWUPb Zr Ti O-C^ 

1.10 0.58 0.42 3 

fla*tl^**80nmOPZT»il*^<C«5BlWJE«fr|iffl|42t, r©fglcDj£«ft: 
»flR420{aiTtciC£«U i¥^200nm(D/^v ; ^^^^^l^«4B^52i, r<D 

2 

igftfrif 45££^LTl^o ^©«»#:Ji45tt, »l&t5»2Wffmff3f 042, 43 

©jEE*«j*i!U:o-cac<fl:b"rsaK)-t-5. &itf>«&fls&52&tm»j«f 45«u #-tv 

•^8tai*^-202K>JE^^32WC*ffl^5 o *lXtJ { »2©JBE*«:?|J||42, 43tt, 
«SU««33i:RIC^td(JPX$tLtCV>5 e m©*Ml52JLfc*5ttS«5iJ«ffi33 
, miOJE«^^54^u;^2(D/£m#:^55^)^^6^S^iiia^fi, ff^ 
^±|5^jg^^|^CT'fc5^y^5K^I^^^*^^^'MJ^46^^^-CV^ 

100nm0^^^^^5§l#ttSL®H^47^|gtt^TV^o tt3UflHS33£gfl 
St/^2<Dj±®^^54, 55a>&tt£JEmf^JIK£m0ffiSIK52£dSHtttt 
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[0249] ar, r^^-^B(Dmm^m^^xu^-r^o 

[0250] ®i2RTtm 1 3i±, r *are©jK3g#&&^i-iaig-cfc5 0 *i" , ^2 

Omm. i20mm, J¥*0. 3mm©v'!J3yS^51 (JE^J^StR) -LMft^Jf 45£ 
MUX, fittfleJi45_Lte, *J£Mlo^S£^5i|5]^t^ %i<DWmm 

fc 0 ph/fcJ:!K (112 (a) l^-rflHaH*56iS»e»*Vfc 0 
[0251] gll2(b){C^i-15fC N :7^hl/^M#jj|§i59&/^-C, |2(Diil44, 

. ^l<^/±m^^54^^2Oi±m^Sg55^^^5^®Sl^^i80/zm. M 

[0252] ^^m^tcY^^y^^t^yy^<D^^yY^y^^t^m^X, 

W5SiK^07^x4«^i5'#W^ 1112(d) iZTTk-fZo 

7*h^xYmmm59%^*hmmmx&mvx&3zvtc 0 en 3 (a 

) fc^iM^ »lo«TO52±fcm^«6lft^«Sl46SrPPiBiJ«fe-C7^^U7^. 
[0253] flcfc, 013 (b) ^-TJ:5fc, zfy^U.^y^yT-mm^:\^m\^X, v-y=^S 

6 

[0254] Hl3(c)^i-J;5^> *«IIW*«JIU6Jifc5l#WU««JBt47*rDC^ 

[0255] #^wc^-r«a£frjfe-e, >r^etm* : f-202«r30fif^Hbfc. rt^cMV^ 

n±l±l*^202(^2orc>m@^33 I 52M^, JBflfc3Bc2OOHz0\ OV— 60V£>1MV 

^Bttil3ffiF202ftiSScP*H38^UTV^**o^ 0 
[0256] r^W-r^^P±tH^ J i 1 202^10{liffiV^ N B6fc^-r>ri'^*3>h^5'K201$r 
flsKLfcc r<^x^^;yh~-;/K201}U;^fl\ HJ6«?iJ6i:P]«lWf^fflS&*^t> 
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[0257] mmwms) 

^mmmmn, ^mm(ommmm2(D^^^yh^yb^m^tc^>^^yb^: 

[0258] iai4«, *&w<DmMmm3<Dj>?is^h&mMmm(Dmmmmxhz 0 m 

^^^^h^yK201^^P±ffibfc^^^M^#»|B^^82^*#^5r 
t^J:i9|E^fls:82fC|E«^f5 0 -T^^^h^^K201(i x H^^ffR] (014<D 

x^-f^) \c-®oxnm&tift*c* y^#83 (t@*j-^W)^) ^^sb^{c^i5#^??. 

^W83^^oT^m»^5^ ( tT\^>'^r t ^h^K201«^^^r(^X^am 
^^f^X^mSt)^ii:TV^<t#^, J±^32ft(7>r^£/XVl^38;6^i5lt 

^82 w±mm£xmm*ff % 

[0259] ^.BU;^ ^HJfe^fl8^itV«, &4>?*±liim*202m<D^?m<DB±&(Dit 
h^^Mi^>-b^—J^X^^mMMm2(D^y'^^yb^y^201^m^^X^ 

£<-e#, t<Dtc^, itM'\±<Dm\'^>'y-^yh^mmmm8i*mm.x%z> 0 

[0260] (mMMM4) 

^mmmmn,^m(Dmmmmi<D&mPfm^-^^tc^mm±^x^ 0 
zxT.zcDfimm^-y-iz^^xm.w-rZo 

[0261] Hl5S.^016fi, *BP^cD^W^^4O^aS^ir^f-400(Dm^l!S.t>m®ll 
-CfcSc -^^ir^f^OOte, ^MOt^T'feoT, ^(M^gc^^^t^ 

[0262] ^3g^ir>-9-400fi N i¥^-0. 3mm<^>y=^:ii/N;^ib&5S^500£#;tT^ 
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3a^£©lHrtB*t»^tt*Si|E^6*lRlo #^J6?&ffi"?W:iai5<z>Y#[R]) i:S^-^o 
^SjSP500b, 500bt$r^TU-CV^o rtV^@CT500aS.U^— *j-£>S»j8B500b, 5 

^?^:5Klifi"c^v^^^sp^T^cjaEu^rv^5 0 jaj, stRsoott, #7***6, &mmfo. « 

[0263] ^500©*fi»«P500bXt^HS«5500aOfi«i»500bai©SS^©±fCtt, 
£l0ttftM5O2; ^l(D/±m#:^^504, fg2cDffm##Jgl505&tfliS2<D«& 
^506^jlI^aS.$tL-rv^ o »lomifiJR502t»l < RtJ t J(5-2OJEE«flc3i:fflt504, 
505^>b^6i±m^^ll>^2(7?m^506t^Hm^^^.1ll^cLTV^c 

[0264] JB.2G>«fflBl506W:, #^Sbg&500b_hK:*3V^Cs ^Ul£l$500b^e<a*I;frrp] (01 
5^>X^fp])^it)^«/cJ6^)20©ilE»)m@507, .507t x »$P500b^>J¥^^ 

[0265] 2OCDfg»]m^507 ) 507te, «»)*|S500bro*B#|R] (X^fa) ffi tf&fcB_hfc*5V ^T, 
507tf>IS^500al|i|tf>M$te, H^lH5500a_bt^iSUT^^507a5r*^L 

[0266] — ^ffi«®508fi, SW)lF15500b(DtI^-fS] ^^JtfCjo^T, MUjg&500b 
©SS^lSjifrCIotSilTb^TV^, fcffl«te508©H£*B500aflfl©i|iHFPf± 
. ^Him@507tlWI^^ % @3£aJ500a±^{ifllLTg!»E«8^508a^«fifcbTV^ 
. ft. #SS)lF|5500b±{^^:O^ai«®508Sr|S:^r'bJ;V\ 
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[0267] mi(Dmmm502i^ @3£g&500a±te::}3tt5— M<DmW)U500b, 500b|?fl<DtF 
[0268] ^5"C> #»§P500b_b^jo^6^1W«^502t2o(Z)iglijm®507 I 507 

toMfctt, a8ttlfP500bds-t«>(l^iRi^fitt-t-5J:5t!i, S«iSP500bOD@^rSWi 
2lC|4i/9^K«JEiSppjp$tb5i— 2o(7),ra®^507, 507^^iE^^5:v^{C 

«WWffl3iS#SUT, fi»*flS5D0b*s^©— «WBfl!IK:ae^-riB 0 rottfttSrSSStaft 
«5M-rr«JrT\ jR»«fP500b*s^-©(p^^jf^tj,-f s o ft, #^»i|flJ500b±^*3tt 
32o<Z>JPS&Sffi507, 507OV>rtb* i — ^^JtttJESrTOUTt, Jg»J^500b 

Sr-t©!H^lRlK:JB»$«r:i:ttRrtB-C&5 0 fLT, -*j-o^I&£B500b, soobtt 
, #S»aS500b©B^(Rl^*5V'»T2VStK*HRl#K:aE^U — *f«SS&aJ500b 
, 500br^»^^^{]£MbMm^500b(DS$^f^^Mt/§^^L^^LT^^ 

[0269] -*f<£>£g«j£|S500b, 500b<S~eo*|>frft<X£[Rj) Kf* 

2ocD|g!Kj&fl500b > 500b«, ^y^y^^io-C^-Off^^fpjCZ^lR])^^!? 

iftSE&v, #^»§fl500bcoff*£m,!:-f 

Fc = 2mv co 

[0270] i^t, mi7Rx?m8&&mi,tefcbftmm±^4oo<Dm&%m^\<>xmw 
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-T5 0 £1\ mi7 (a)\ZJF-f£o^ JmfrO. 3mm, WM^^msV^V^'^ <M 
18fc#fl8)a»bfc5£«500£fflSU Hi 7(b) iZ.7jk-TXoi^ S*R500±{CJ?^10 
Onm©^y^i (Ir) »JR*>b*S^l W«ffiJK502^/N D s/^fe-e^Ufc„ ZL0>f& 
1(D««502(4 > ^V^BSMMUC, £&500£400 , C KJlliU Ir^-^V 

[0271] ^(C, Hl7(c)»J:*-t-J:5^ Ml^«®)ll502±^^l(DiE«^Bl504^/N o 

m 17(d) »i<offimfl5:3iBt504±k»2 

^KDj±m#:^El504fi, ff^lOOnm(7>(lll)®^fegfl|6]OPZT^B^^l9> ^2 
C0i±m^)il505{i, ^2900nm<D(lll)S3f6]C0PZT#II^^^5 o JEfiffciK 
II©MI4> £i\ PbOSri^D20^^%i§S'J^^P^Tm^L/c>fb¥ftMm^OPZ 
T(7)6^>-^(7)^,1$^— ^Vh(|I^^itPb:Zr:Ti=l. 20:0. 53:0. 47)£ 
^-yV^^LTfflV^/^S^lcDmM502^^^^^f->y3>S^500^^ 
580<C CD ^t^PfgH^U ^^^^^LTT/^V«!r^(DM'^^^fflVN N 
^:<Z)^/£^^0. 2Pa^U ^^Ji&T/i^V:^!f = 38: 2fcU -^O^ft*^ 

©^■40mHcu 7°7X-^^^m^%3kw^u ^nb^^f^T-c^io/Em^ai 

504£50#P H lJEi5cl]JlU fifcB&SrflUfcU iS^^^tf^ift^JfcfcT^ 

V:@^f = 79:l«;l, *<rm<04kWVj&£%r?\^ |g2<Dj± ®ftqSg§l505£2500 

[0272] 017(e) \Z7jk-f£?\^ fR2<D&m{tW&505±.\£&fyl0Omxi<D$&2<Dm 

mmsott^ytm-ztem^*.* ^of?2om«i506«. pt^-y^ 

&fflv\ lPa(DT/^=fV^^p-C% 200W<^iSJli^m^T*10^^^flI-r5ri:-e# 

[0273] m\7(i)%.xfm\s\z-7s<-t£.o\^ w,2(Dmmm5QQ*/<?-~sy^xmm 

«®507, 507&tflfcffl««508£7&JifcUt„ -Tftfr^ SB2W«ffill!l506±M 
3toWJB*J6*U r©**»I&KUB«l»fi507, 507&t/&tt}M508tfV^->- 
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ftta^(Dm2(Dmmm506^y^>'^-c^u mmnMsoi, 507& 
[0274] m2<Dj±n&mm505, mi<D!£nfcmmso4Rvmi<nmmm502i:s<? 

[p275] j^t, *mMmm<vfimm-£^-v-4ookit&-fz>±tb, mi^mmu^h^ 

[0276] ^O^^ir^401fi, i?^0. 3mmW;fcfF H ^&5J£*f£600£{i^ 

J±m#600te, ^^Jf^c^^Mir^^OOOS^SOOilRl^^, H5£g&600a 

|g®jgP600b, 600b££^rLTV>3„ ^LT, #ig»ig|56 00b<Z>*30frlR](iai9©Z 

b^ff^[^<D^^aJi-^fewlo^m«^607^^:i^ J eniS:^tb4^Tv^ 

■So 

[0277] tS*©A5tft*>i^401^tt^#«l[l»600b^*t*2o©iBttlW603, 603 

^Mir^^OO^lB]^}^, — ZtCDMWlUQQQh, 600b^ -t©#B3FlF] (X^[p]) 
> ^o, — at<E>^tfrgP600b, 600b^tO c 1 3 *{-'f4:*-rS4 , ^L^*fUT^M 

[0278] '^(Dfimm-tis^oix-te. 7kM>frtt>tez>i±mmoo$:m\<^x\,^<DX\ ^<dz 
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[0279] r*ud*j-u *mMMm<nismg.-£>'-v-4oox'n. fim&&&mi-z>&3Hmw} 
[0280] ^m^mmx-n, mm5oo^—M<omwiU5oob, 5oob^i«a^*tas^Tv> 

-^M»«fP500b, 500b£fcSfc&&im-t\ ^^^^f^^M^ISifctelH] 1 ? 

[0281] ^mMl&MXfe. mfc500<D&mW}U500b%.rfmfe&500a<DMW}&50 

ObQ&vm&V>±\Z. il©tW502, mi»JEfl;^Sl504 N ffi2<Z>£E1K#mt 
505£tJ^2©«ffiK506£JIH^JlUfcas, #fi»ffi500b±te©3*8UiLTfcJ: 
V\ 

[0282] (^J£^^5) 

^, ffifcttShf^Ott, SSI 5. Omm, J?^0. 40mm, 4@3. Omm<75Mfffl-¥®?^^ 

i±m#*^20te, ijJg/^3. 0mm^5„ /£®#:|if^20te, *I3. Omm, S£3. Om 
m<D— ^gBaa20-C(£;fcS»);6^ ff^l. Omm©7fy^JjfSt7(i3. Om 
m, HmO. 0mm)^^^v'^^^j8-C*ll^$n, ^tU^, JE*fr* J f-20aS 

[0283] **l±mtt»lO««JR2*SR«-?>n'CV>5 0 »1©*«K20>— «WB(BI20-T? 
lte«H?)JEil^©a5(Z>«J^©±(o*5, ^10ttffiR2t^j3»tS«3. Omm, 
12. OmmOgB^MC, (lll)«5fe»aBBlftI©^o^*>rhaitt*«3tt05^^>'Bft 
7^yK^y^(^T, PLZT) ^^%»Kd>^«CSiBlRl*!l^JK3^K^?> 
jh/0>5„ r©Er6HW»BI3±K:tt, ^^IBrS]$iJ«3<ir(W)b^t$^, (iii)«3fe 
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$wn*:iira\ mic^m«ai2, bomm^ jE*flcatjB0iio&t/#2©* 

[0284] i^T> ^HW^^O#m^oV^TlftPJi-5 0 

[0285] £fflfnMt3tt % 3ac^rft^x»4E^rft*o(iii)ffifc«5feiBi^Lfc^i3^*^ 

SV ^g^LT^ofcte W^^ft^fcS (JH"22#M) 0 £2<OjEtt{ti*lg5 

#v\ ^2^flEm^Bi5cDtt^^w^^ffi^^^i-5j±mM®fliio»ff 

[0286] %Sl(DmnftW1&4(D&WSL^-&, ¥-i%mmfiki)H0nm£X±.70nm&>TX*hy, 
(4, ^^S^eOrrni^J^OOnm^T^ifc 1 ^ ft$^2500nmW±5000nmJK/. 

[0287] miRxfim2(Dmmtni&4, 5ii^y^^hm(D^^m^^m^±^. 

[0288] JEEm#^iaiKlOC5'fli^*aj5JtJtfa[Pb] : [Zr] : [Ti]=(l + a):b:(l-b)T*£iX, 
*lXtJ«»2©flE«#Ji«4, 5<7?bM(-40. 40£t±0. 6O£XT<DmCmXh<0, ffifl 

<Dj£nfcmM4(DPb^mmzm2<Di±mi£m%5<DPb^mmMhg><, isiose 

n&nm4<Dam-Z0. 05^±0. 15^TT*fc!9. ^2O]im#»Ig5<^affite0.^Jb 
0. lO^T-C*>5w^dW*UV\ *fcW\ £E*flcBlliBllO»4^-^>'H^/i'3 
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[0289] u^mnm^^uzf^^hmw^m^^m^^mm^^t-r^ 

o 

[0290] @Bl^$iJM3cD^¥m^tkfi[Pb] : [La] : [Zr] : [Ti]=xX(l- z ) :z :y:(l-y)-C 
xMttl. OfiUil. 20J^TT?&>!9, y#!{iOW±0. 20J^T»fli:t?fc , 9, zfitfi 

[0291] ^KDm^lfllttPt, Ir, Pd^L<«Ru^^^5*^MXttI^*^M$r'a ' 

[0292] ^l^U ? ^2^m^Sl2, 6©W(C!)-Ki9a, 9b£^L-C®/±£frtfjn1- 

0^M(I2I20T*(4^)«, Z^f^W^-r^-fI!j(|§l20T-«T{IJ) ^^1"^ 

[0293] ^t, m2\*mm\^tefrhi±nfcm^2o<Dmmjjm^^xmm-$-z>o 

[0294] IS 21 {2, j±m^^F20tD^^te^1-Xai^-Cfc5, HI 21 (a) K^-TJ; 

5^ t20mm, $|20mm, 30mmOStgl01±fc:, 465. Omm, ft$l8. O 

[0295] *M5. Omm, ft£l2. Omm^A^f^lHl P ^$c£2xfd¥^0. 2mm<75* 

T^l^SSh^^ffl^T, ^10««102±^IBf^$iJ^Kl03^RF-^^hn>' 

^v^t-e^c^u--, rcDia^$ij|«io3^?f^-rsx^{4, ib[rj^j« 

103& (1 1 1 ) SMffi^cgBft^SXfl&^iPo 
[0296] iH5. 0mm, ft$12. Omm©^^^©i P ^J&^Kfcff^O. 2mm©^ 
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SXfMfi, SEfr $iJ^III103tCj;i9i3Em^iiflil 10^(111) ®^^IB|^$-&SX 

[0297] m^, ±mtmc^^^m^^m^^x, ±mtmm^ ffiwino 
±\^2cDnMmi06%RFx/<y?fexjEm^j&f&vtz o mtaij; 021(b) ^ 

-T £5 m, 1 01 <^jf#l 1 1 x.fc#i£#:i 21 tmbfrfc.* 
[0298] 021 (c) \Z.7F-t£o\^ fl*i£ft:i2l£, tf>§3. Omm, g£l5. Omm©@ii 

^#9, ^o, (021(c) Tte«*fR)^tp*itiUlote5J:5 

2. mfammm3, mioi£mm«&s i2oj±t^ii5^^^2©twd^ 
^5i±«**^-«it^p B p22^#?>tLfc 0 -t<D^ % 021 (a) mmi 
<D-t^n(m2i(d)x^iQn)^^>-^^wmm7^^^>^mM8x^ 

[0299] fcfc, 02l(e)^-TJ;9l-> *l©«W2©-Jft«|J(02l(e)-Cf±te«»«IJ)Ky 
-Ki^9a^^-^hO#«^^J-e^U, S&2<Z>m*l8l6O--«&g|S(021 (e) 

[0300] ^r, *mw<D£QMWfttenmftmfc<>\<^x®.m-fz> 0 

[0301] (^J£#!|8) 

#*(#*#3j||J*Ar:0 = 15:1)££§V\ ^#*JBE;ft£0. 25PafcflM$U l£l 

2 
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[0302] m^mmtvx, m^onmcDaivmmzfaco^^mT^^m^iziT, p 

*Vl/?tfxbL.XT^l/bti&m<Dm&tfxW*&%MlkAT:0 = 25:l)£fflV\ h 

2 

— ^^n^mMo. spa^^u Y>bo*m2o^j\'%mm\^i)\\^xm / k\sfc-ik'¥ 

mtU&I&<DPL,T(D4-<(>^&<Dmffii£?— VvY m&^s^ttPb : La :Ti= 1 . 10 : 0 
. 10:1. 0)£^2^~ y^btVXm^\ 250W(Dmmi&mJj&WtolsX3000®m* 

[0303] f±m&mmm&. m^50nm<D(iii)mMzfa<vpzTmm^j:&micDi±m& 

[0304] miRum2(D!±nifcnmz, RF^^b^^y^mm^m^x^mi^fto ' 
^VhtbT, Pbo^m2o^%^mn^A.xm^vtc^Ammi^(opzT(D6-( 

Is^fe&gmW-?— ^s/hGf£.J&^/WfcPb:Zr:Ti=l. 20:0. 53:0. 47)£Jl^f;: 
Xf±£l$:0. 2Pa^U ^<^^tt£TA^V:^f!f = 38:2ic:U -^GO^S^fe^O 

=79:1^^, *:(Dm<D0km$&z.-n^ m2<Di±m&mm*29ootm!&misti 

o 

[0305] &20>«fflBlfcL.T &&(Pt)s*B&SrfflVvfc 0 rcDS^^Ufi, M2(DJE«^«II 

[0306] ^ H2i(b)}^-riaf^^ij«s.r/^i^flE«^^o)iii¥, (lii)Eitdtt, . 
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[0307] m2\ (b) ^-tm2<D!£nfc»m<Dmm, (ni)iaftt£, MRxfrnrnm 

[0308] HEfc, H21 (b) iz^-tmmft&HWbLrXm^X* Jr~i?=zft%ftffi\^K), JBES 

«W9K«:I323 (a) 023 (a) ©$B^i4:^|gSrl2|23 (b) f^i", 

[0309] ±|B#^«ft±1E«HSl©*S*, 'TlJ^AifiiW^iiiii^OnmoSWaf 
0>&£-ft:-C*>o7t. ElRlfM«lfflli*lXVIB2©flEm«:*fflti:tt, Sv ^jg^LT 

OnmT^ofCo »2©JEmf*:?>*tt, JKff*S3500nmT*>!3, tt«*ft-7-©¥*&Wf® 

m*l8W>J¥3K&J*te, 22. 2-efco7t 0 
[0310] Xi»|Hl»f«fe-e»tFfb7bilS*, Erf0lW»J«i»lXt5JK2©JEE*ft:?»IKfctt, £T-< 

%T'fcofe 0 SBl<7>JBE«#*«©^iB©(lll)»ftEi^tttt70%-C*>o«:„ H2 

ojE«#:ii«(D^ffio(iii)#ijiErtia(Rf498%-cfcoyto xmmmm^ 

.JBE«#«K©(lll)*N&ElW4, fe?M£|IE4. 2^^hu-^»e>l. 5^->- 

lll)fcT— ^MEOB^WMUfc. o*9, SBSElRl^tt, PLT»«k PLZT» 
HI, PZT^fllOX^HItff/^— VO(OOl), (100), (010), (110), (011), (10 
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[03ii] xm^?*Ti-?^-\£&zm4*^<Dmj&ftVr<Dm^ mmmmm<Dm.tistn 

, Pb:La:Ti=l. 05:0. 10:0. 98T?fc!9, tf$lRXfiM2<DJ£MftW0l<?>1l&&t& J £iX 
^T*ttPb:Zr:Ti=l. 15:0. 53:0. 47&t>*Pb:Zr :Ti= 1. 10:0. 53:0. 47Tfoo 

lXtf»2©JBE«#:*JB|-caEto6>i", PbMli, »l©JEE*fls:*BI«>^*s»2©JBE 

ofc 0 

[0312] JE*ffr*^20©«l&l*i&2©*ffiK2, 6©Mlny—K«l9a, 9b£^LT0 

V 80V<7>H£ KWEfcEPflnU tf-Ky^SsKj^WJ^^B^ffl V , 

JEE«{*:*^20<03fe*gOZ^lRl(Z>±T31»l<©^fi:S:ffl^Uyt 0 H24«, jli»2 

ffiSSr^-^E-efcSo m24\Z.7jk-$-£o\Z, 0V 80V©«JE&B)apUi:i§£\ J£fl: 

f**-^20<D$fc«H4**38. 0Mm^{iLfc o ::©=£«1iJEK:£5t£«IE»j£fT^ 

, i{«[aicwHfrfli3. 9i^wi)2it^io«iEi(w»i«PMi38. 9b#ihj)k»i&^jee« 

fr* J f-20©K»)RtattftaEi-Stfc 1 l>tJ:, ^©^I^^flti-Cfi^tfco 10fl( 
[0313] (mMM9) 

©e&(pt)MK&jBv\/t„ r©aMiit 37cRF^^hP^/N°y^^m^io 

m<Dm^Jf* (tf^temttAr : O = 15:l)&fflV\ h—ffrUT&tl&O. 25Pafc{fc 

2 

«PU yyhtUre^—^yhSrfflv\ 200W<DiB}il&m;^£EPflPL-C10 
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[0314] mi^mnmt^X, m-fr50mn<D(lll)&mifa<DPLZTmm&m\,^tc o Z<DPL 

>>kmm<D&&#M#xW&ttAi:0 =25:0. 5)&ffiV\ f-^^JE^^l. 0 

2 

<*V^&0>j|fcfirfl5#*- yyKIU* J &/W'itPb:La:Zr:Ti=l. 15:0. 05:0. 10:0. 
, 90)^2^— yyh£UCfflV\ 250W<DSJl^m^^MU-C3600^rfl^^5/^ 

[031 5] JBEm&MJKfr. J¥ ^ 1 OOnmO ( 1 1 1) fcjfeEfl ©PZT»JKi»fc/j;6» 1 <DJBE« 
^^.ff^5000nm(^(lll)ia[^(DPZT^flI^>b^5^2OjE«ft:?fM < t^j; 

[0316] ii^stiro^ mi&xfm2<Dj£nftnm&. RF^^h^^<^mm^m 

V^Tff^Uco ^-^ybfcLT, PbO^r^J10^%iiSiJ^*Px.-CBi^U^t:^*^ 
mf&<DPZT<D6'(>'3 L m<Dffi%g#.*— y^(J»&J&*/H*Pb:Zr:Ti=l. 10:0. 50 
:0. 50)£jav\fc o j^&#r4#T^-*-£*50"T?*>3o *1\ -tfEPZT 

$tLfcS^^^&!)550 o CcD^^P^^U ^/^^liT^yfcK*®^ 
#*3rfflV\ ^©^/EE^SrO. 2PafcU *©»^Jfc*:77l'=f:':l** = 79: lfcU 
^«S&&#40mH£U 7 D 7X^B^m^^2kWtCL, ^h<D0k^-XW,l<D]£ 

X-*m±mt>*3kWKU *<Df&<D2kmi&*.?iZ> gl2tf)j±*#igjg|<S:3800# 

[0317] mMm8bmm<n&$rVfkWLm<D%i^ ^nmn^mmm^30nm<r>mftn 

nmt*feofc 0 *1<0JE*#«BIW:, JJSIffdSiOOnmTfct), tt!|fclfr?-©¥*8WnB« 
*S40nm-Cfcofc, ^2©JEm^j*JBIfi, Biff ^55000nmT'fe!9, ffitti 1 ^)?^ 
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m{$mmm<Di9-&<Dttfc, 60. o-vh^iz. 
[0318] xmmifm-r*mf\^fd^Mks n^mmmtmmnm2(Dmmwnmt^ ±x^< 

%-e*>ofc„ »l©ffim»*J»©^ffiO(lll)3HffiEl^tttt70%-Cfeofe 0 ^2 
©JBEWMMJIOjgj&ffi© (1 1 1) fef|gElR]^f:£95%-e$>ofc 0 

[0319] xiiw^ciT-^^if-^isi^^^ia^^^^s EfafflW&wi&afiJcW: 

% Pb:La:Zr:Ti=l. 08:0. 05:0. 12:0. 88-efc>9 v MlRX$m2<DJ±m&Wig<D 
*a^{i J ?rtt^tLPb:Zr:Ti=l. 15:0. 51:0. 49&t>Tb:Zr:Ti= 1. 00:0. 51:0 

."49-cfcofc, o^!9 N mmmstmmi^ mAx?m2<Dmmftwmzs uii)**# 

[0320] *HJ6^JOJBEmfls:^20^, H»!l8tH«|^ N JH&g^kHz, OV 80V<DE. 

ft&mfe&muU JE«(*:*^20Ojte»©Z*lRl©_hT31»©aS<si:*S:iBJjeUfc 
o ffim#*^20<B$^tt*:*:35. 2 M m^U lOflEHJffift&tx 

[0321] (H»!J10) 

/<^y^^^UTT/l^^^ll*(Da.^^(^#attJtAr:0 =16: D&fflV^ 

2 

, b—*sl'jfXl±t)&0. 25Pa(C{£^U mi^-^yhtl.X^V^^-^yh^m 
V\ ^2^-^Vf> t tbT^^^-y2/h^V\ ^rtL^iX^200WS.t>*60W(DSJll 

$t«^?rB^DL-c960#r H i^^^y^-r^t-eii^L^ 3 ^ -ry-^A^* 

[0322] ErRlSiJ^JRib-C, J¥^20nmO(lll)^IE[Rl^)PLT^l^fflV>fc 0 IWPLT 
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m<OlB&#M#X#&t£Ar:0 =25:0. 2)£/HV\ f/lstfX&tj&l. OPaiC 

2* 

S©#aS^— ^s/h(«a^^-/>JtPb:La:Ti = 0. 90:0. 20:1. 0)£||3*-^Vh 

£LTfflV\ ^^25ow^i^iiifem^^^PLTi2oo#w^/N 0 ^^y^i-^r<b-em^ 

[0323] JES#$fJlJ&<£:, J¥^100iun<7>(lll)fiE3fe|B[RlOMglO*/V%ay!jP«>PZT?» 

Ifc6»kfc3J&l©£«#?WSy:, J¥^3900nmO (1 11) IBfp](75 (PZT+Mg) *flK*> 

0nmirL/c 0 

[0324] 3feS6M8tiai«Ht, »lXtJ«JB2<©JBE«flc»BISr % RF^*hu>';*/<5>*i6«&ffl 
V-CfEKWfc. ^— yVhirLT, PbO^lO^/^/oiifiJ^Dxi^b^Mg^lO^/V 

^Vh(ia^/^itPb:Zr:Ti:Mg = l. 10:0. 60:0. 40:0. 10)£ 

^"9#^^^0>FT% ^E^^l^«^m^.t>taiRlMt«^^nfcS*g 
£^*570t:wa&t;:#pSMfci$U ^NV^^^Ty^Virm^Q^^^^ffl v n 
, -t<D^ffi^S:0. 2PaKU WM^tt£T/i^V:^i5f = 38:2{;iU -?:tf>i5ft4& 
fe^40mHcU ^7X-r3S^m^JS:3kWtcL, -^nbO^ftTT^l^JBEm^M 

[0325] ^M8<bl5l^o#^^m^^^> 5RlO««Ktt, l^%<7>^>-£^ii> 

>ry^Aj»Ht!6»e>*9, ¥*&jKfrffi^^20nm(Dtt^^^^^-efcofe 0 ga^ta 

i^*i:Lt#fiU-CV^ 0 Kftf&lflfffilW:, KJf^20nmffeof- 0 ^1»JE«^?¥ 
mtis JBIffdSl00nmt?fe*J, ^m^¥±&^r®@^70nm-Cfeo^ 0 ffS2<7>J£m 
ttfcfflltt, IIi¥^3900nmT-fct), ft^^-CO^^^f®^^200nm-Cfoofc 0 #2 
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C0326] xikiHiiffte-e»*fufcjfe*, mmmmmtmm^m2<Dmm^mmti^ ^x-< 

CDJEm^^l(D?F^®co (1 1 1) ^ 0 B H IS|^]^f±lOO%-Cfoo/c o 
[0327] X^^^PT^-7-rif-^J;^,|^^X<7)m^^ff©^m. mfaMfflm<Dm.f&t± 
, Pb:La:Ti = 0. 85:0. 22:0. 95T'fc«9, ^1^.^2(DJEfl;^^$(Z)m^fi^ 
^nPb:Zr:Ti:Mg=l. 05:0. 60:0. 40:0. 09.&.?J*Pb:Zr:Ti:Mg = l. 00:0. 
60:0. 40:0. 10Xho± 0 o£t), ^1^8^^!^ ^l^t>*^2cD/±m#:^fli{± 

mm<DPZTmxh , o, zr%.mi(Dm.mz, miRifm2<D)±m^nmxm^hir^ 

[0328] *mmm<DE.mftm^ 2oiz, mmmstmm^ ji«2kHz. ov — 8ov<de. 
n^m^wmv,&mi^m^2o<D9nm(Dz^m(D±Twm(om^m^m^vfc 

o /E«f** J f-20^3feiffittft^:38. 3^m^U 10{*tH]Ig»j^ 

Woh-?, frmfcm^20fcmm>ti^?7y?tem±^x\,^j:f)^tz o 

[0329] (HJfcfllll) 

Ni)Srati\ J¥^120nmCO/^-^^i^(Ru)^^^'5'^^^li^fflV^7i 0 r<z>£^| 

35cRF^^ha>-^NV^^a^^v>T, g^£^ft400 e C<7)^lCjM 
1£*#U ^^^y^^ib"CTyU=fV<t^(D^^(^^J:tAr:0 =16 
:1)£>EV\ h-^/Wtf^JE^SrO. 25Pa{^f#U fgl^-^hib-O^-^.A* 
-^Vh£fflV\ W,25—?yykl,X~y>r/V?—tfyh*m\<\ ^Mth\Z20OW^ 

U6ow(Dmm^mti^muLX96omm^<y^v>^i-^txmmi^vtz 0 ft, 

[0330] %ZftmmmtL.X. m^60nm<D(lll)^m^]<DPI.ZTm^m^^ rcWL 
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>-kmm<DmG-tfxWxtemi£Ar:0 =25:1. 0)£fflV\ h-^/Ktf-XflE^O. 5 

2 

sil/^&^WjfeWf— ^VM&IJ#^W:(:Pb:La:Zr:Ti=l. 10:0. 10:0. 20:0. 
80) &f!3*— yVh^LT^V \ 250W(7>^jl&m^^MLT3600# M^V^ 
T^-tZZkxmMl&lstio 

[0331] iEmftMKJf JK£, ^^5nmCD(lll)ffi3fe@B(^(DMn5^/W%^DWPZTfi81^^ 
^S^l©JEEmft:^Mir, J¥-^2500nm(£> (1 lDIEftO (PZT+Mn) 
Sg20fi£m#^HcJ;oT#|/&Lfc 0 -?-fcfc>*> % H^^jSII<D^i¥^2505nm 

[0332] ^5SM8i:(ll^^, fgl&tJ«SB2<Z>ff RF-?y**hv^'<v?mW&m 
V ^T^Lfdo ^VhibT, PbOSr^20^^%i^SiJt^P^^ib{c:Mn^5^U% ' 
^Pb-CI^^Lfc, 'fb^ftf^m^ccDPZT<D6^^^W^^^^-y-/h (I&^a- 
J£Pb:Zr:Ti:Mn = l. 20:0. 40:0. 60:0. 05) V^fc 0 J&^^f+^^T^-f 
^*5l9-efc?. 0 i-^^, £i\ _h££cD (PZT+Mn) C^-^Vh£&Dttttfcj&lI^ 

o x\ mm \z.m 1 ^> mmmRmi iri $ ij^n^s^j^^nfc^^^ 5 5o°c <ws 

. 2Pa(cU ^t(Dm^it^T^^:^m = 79:UZU W^S^^40ml^U ~f 

^xv^^n^^2kw^L, ^t^(d^#t^i (Dj£mi^mm^5fpm^^ti 

0 "t(0'&, j#flg&f»ltU SMS£r580 o C^U ^X-73g£S;ft&3kWt;LU -t 
<Z>f&(D^fi^^T^, M2(^idE«^^2000#r B M^L/c o 

[0333] mMW8kmm<D&$rffikWLm<Dffi^ mi<vnmmte, 4^%<D^y^u^ 
mfflmmtmiRTfm2<Dj±m,ftmmkiz. ^^zmm^x^^tc^mm<Dn 

ftmmi*. mm&5nmXh<9, t±^&^+^l#r®^40nm^fcofc 0 %$2<D!£ 
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1. 7T*fcofc, 

[0334] xmmmmxmm^tz^. iaft mmmtmiRxim2(D&m^mmt^ ±x<< 
%-eh^tz 0 %si<Di±n&mm<Dtef&m(D ail) mM 3 %zfam*8o%x*h^t^ m,2 
[0335] yM^?vr^ys(^~\z.&%m^^mmft^<D®i^ Mifaumwkm&mt. 

, Pb:La:Zr:Ti=l: 05:0. 10:0. 22:0. 78X&V, mi%.lf%2(Dj±mfcMm<D 
m^ ; 5:iX ; e*ixPb:Zr:Ti:Mn=l. 10:0. 40:0. 60:0. 05S.t>Tb:Zr:Ti:Mn 
= 1. 05:0. 40:0. 60:0. 05Xfo^tz o 0^(9, MMffl8kmmz^ ^,\mi%2(T> 

*4bm&ghMm<DPZTWkXh<Q, zr&OTi^m^tt. mmifm2(Di±mwmm 

[0336] *nMffl(?>j£nfcm+2o^ mmmstmm^ mm^^nz, ov — sov<de. 
n^w^^m^,fEmi^m^20(D9c^(Dz^m^±rmm(D^m^m^vrz 

^frtb-fs mmitm^o^mm^ti^y^it^^x^^^tzo 
[0337] (mmmi2) 

mm^v^^m^\ w,\(Dmmm^m^i20riTn(D/<7^M'p&)nmz:m\j^ 
tz 0 ^(D^y^j^nm^ 3^RF-?yjr-hv^*^y?mwizio\,^x, mm%f>)65 
oo°c<Dum^m&nu ^^v^^^ti^xT^^tmrn^m:^^ 

tiM»J£Ar:0 = 16:l)&fflV\ h-?/l/tf*J±£)%0. 25Pa{C^U Hl^-^Vh 

2 

y^firz-kxmmf&istzo 

mmiz, mc3KRF^y*hv^*s<??mwizio\,^x, mmizmi<Dmmm&Mi& 

m<Dfe&rfX(tfXtf:mikAi:0 =25:0. 2)$r/8V\ h—f/lsJfxJEjj&l. 0Paf£ 
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^^#^-yVMMj&^/WtPb:La:Ti=0. 90:0. 30:1. 0) £Sg2*-^Vh 

[0339] iEt^iil^, m^80nm<DUll)m^cMi^]<DPZTMm^(t>^mi<D]±mi^ 
Xm^tc 0 JStm^lf JJJIcDj]gJiL£4580nm < tUt o 

[0340] mmmstmm^ miRxjt&2<Dj£m&mwktt, RF^^hu^^yrmm^m 
ivtf«L/c 0 ^-^Vhtur, Pbo%mo^%mmizm^xm&vfcikmmm 

m^COPZT(D6^>'^^(Dm^W^—^yh(m.^^tPb:ZT:Ti=l. 20:0. 58 
:0. 42)^ffiV^c 0 ^H^^T^^-rijb^T'fc^ -f^^^, , _k|EPZT 

$nfcXfe^^fe58o 6 c^?^^p^itu. *^y?jf*icT^=t>'tmm<Dm& 

^rCD^ffi^^O. 2Pa(^U ^O^JBE^l^O. 2Pa^U ^(DWL&ttZ 
T/^V:^^ = 38:2^L, ^r(Di5fD*^^40mHClb, 7°7X^^«^5r3kW^ 

-f S|2<DJEm^S»j«[Sr3700^KfifeJg|bfe, 

[0341] «M8tm#^#^tm^^m> mi(Dmmmn, w»rffi«a*20nm© 

SW©I^*t'fcofe 0 iarR]MMi:^lS.t) ? ^2(DiE*^^i(±, 2VS^ 

ffdS40nm-Cfco^: 0 »l»JBE«tft:»«»4, fllff ^80nm"efe!9, te^&^-W*^ 
®@^50nm-Cfeofc 0 ^2<Z>JE«ft:»^te, MJ¥^4500nmT-fe!9, t±4tm^<7> 
5F«&»fffiS*Sl50nm-eas>ofc. m2(7)JES^SI(Dtt^i^<OW^f®@^^ 
"t-SJEffifrjfiWBJBIoiS^otfctt, 30. 
[0342] XiUlHl^feT'^L^m. Efa#J»«fcmXtm2©JE«#?W*fcWu 

ny^^h^^^itT^ofCo SaiR]M^^®0(lll)^f H iBfp]te«55 
%T*feofc 0 ^lM*^^ff^®cO(lll)^ a B a iarS]'|±«70%T^o/c 0 ^2 . 
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(o&mftwm&i&i&mn a 1 d u^m^mi-i98%xh^ti 0 
[0343] xm^tvT^^-izxzm^^&i&frffi^M, %s.ftfflmm<Dmj&n 

, Pb:La:Ti = 0. 82:0. 28:0. 98Xh<9, m\JkXf^2<Dfem,VtmWk<Dmmtttl 
^tl,Pb:Zr:Ti=l. 10:0. 58:0. 42S.t5Pb:Zr:Ti= 1. 05:0. 58:0. 42"efco 

tc 0 o$t>, mMW8tmm^ mmx^m2(Dzmwmmn, (m)m-mmmm 
<tsa:&;£fti;:ffi$tegaftbT/&gb^^ 

[0344] &mMffl(D}±mfam^2o^ mmmstmm^ ji»2kH Z , ov — sovoh 
^smjE^Mu j±mi^m^20(D^(Dzi7m<D±rmm<DmiiLm : tmi^tc 

[0345] mmms-i 2-c-wu j£mi£mmmt\,x, ?htzrtTi<D=K<Dmkm*?, t 

tL^Mg^Mn^r^nUfcPZT^)^^ V ^tz.i>K La^tfPZT^ (i"^^^PLZT 
fll)^ Nb J ^Mg^if(7>^>'^t?PZTSI^ffiV^J;< > ^n^^Mgiiig 

[0346] (Jt«W3) 

[0347] HJfc«8»i*5VNT, EfaffiMWBLhte:, ff*«^SWI«Oftt>5fcjS20£Em«cJ»it 

O^&JMU *©teteHbTtt^0j8fc£<H*Kte«3Kbfc. 
[0348] *JttSEW©fWfcov^T, JiiSfcPlfllte, *<D*ffi|£^T*3lEffl«^WWWR 

[0349] ±tz&$rVrk±fzm&(D®im, *M&m<o&fto&mMRx*mn{mmfc> 

#^^^>*^-#:tb-C#ffib-CV^c 0 fitm#?gfl||te, flU¥^S3500nmT'fe!9, 
tttt«[^O5iz*&WfffiSdS230nm-efcofe 0 JE®#»Jg<Z>tt:tm^<W*&»rffi£l 
{^r5JE®#*J^ft^&^ft£OJfc«:, 15. 2-efcofc 0 
[0350] XJ»HIiff*t?»tFrbfcje*, *JtttM©iBl^#J»ffltRVjE«fl£»I»±*tJ:^P 
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Xh-otc 0 JE«^^f^ffi(D(lll)^ H B H IElR]^{i65%T'fco7c 0 

[0351] xm^*vT+7^—iz£zmj*>&ii^ftffi<Df&M, *it&M<ow&\p\fflm 

Bt«>j|fl^l4Pb:La:Ti=l. 05:0. 10:0. 98"efct), JE«^»flI^m^4Pb:Zr: 
Ti=l. 05:0. 53:0. 47Xhotc 0 
[0352] ^-^^5t^^^i5/±«^^M^®^^^$^I^^Wim^^^^m. Zr 

[0353] o^«9, *i:b»!j«, W^^^s^rJp^SH^I^^ttTO^wS^^ 
\^X^Vtc^uy^4hmU^mm(DPZTmXh^tnmmm8tm^Xh^ 
. ffim^BIOtt^^^^ilfjS#^^#<j8J;'9t^:#<, i±m#:^IIO(lll 

[0354] *ik®tm<Dj£m&m^-i<^ mmmstmm^ j^&ffc2kHz, ov — sovoh^ 

JEmf*^c7)3fe^^ft^:20. O/zm^&Lfc, r©£^iSltJEiaM 

n^mm^wm^x^ >tc 0 

[0355] (JttfcM4) 

[0356] ^^Jl2{c^v^T^^ 0 7^^^^5^lWttM±^c: > 

[0358] £±!E«fga>JI£:£, *Jttt«©JE*fr*I«f»«^je©a[?-©^ 
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!&(DWR$&-<D&£<Dl£i-£. 15. OT'foofCo 

[0359] . xmmtitfe-QffiVrvtci&m, *&&M<Dj£mi*mmft^*7x*><hw&jkm& 

T*feofc 0 JBE«(*:»JgO (1 1 1) *§&IBlRj^fi30%-Cfco£: 0 
[0360] xm^tvT+y^-^ZmJ^fDmj&ftlfr #J«0iJ<£>ffmftiit 

J^(7>jte^{4Pb:Zr:Ti=l. 05:0. 53:0. 47T*fcofc 0 
[0361] ^-^^^^W^<tSJ±®^flIW*rS^^^^^(^^»m^^»^m, Zr 

SOTiom^^jfi. 'H52©fMiiifc©ffffi*»e>iBi©«fflBii:©#ffi*"e— ^-e 

foofc 0 Pblt^fi, |giK>mfiilgli:O|f.ffi*»P>«ijfi^K>i0nm*wtfiH^ 

ai^^tffioffirtf-CttmttTtJ&v.^^ PblWltds«t?i^»K:»i©«ai«[fcia:iS[ 

[0362] 0^19, #J*ffc0!U* N H«f«H^s^ S ^E^fRl^S^W©*^^i: 
bTj^Sbfc^ny^^hM^ B B H *itOPZTM-C^r^«||ffiMl2i:PCT*foS 

1 1 1) fa^fammmmi 2^ vh£<, mi(Dmmmt<D^mn^<DPumff> 
[0363] *}£&M<oj£mftm*iz. mmmi2tmm^ m&mkHz, ov — sov^h 

ofc^m. e»i^jh*»7, ^lom^jj^jEm^fiiir^^-ci^tt^^^uTv^ 

[0364] (£lfflgflB6) 

[0365] ^B^<D^Jg^^6(75^^v ; i I iyh^5/K201«, 10flSeMV^?i:tBiif^202£, 
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mm5(Dmmfcm*2okmm<D!£m&m^zm^%T?^^-?UB%m^x 
v^ 0 ^(om<D&izmvxn, nMmn2tmzmmxhz>mmm) 0 

[0366] J^T> T?^^-?UB<D£K>M:mVmMMM^^^xmW1rZ> 0 
[0367] (HWJ13) . • 

[0368] ni25(i. mMmm6<Dmmmi3(DT^^~-^UB(D^ m7(Dvm-vmmmm 
mi^m-zmxh&o mssic^i-j;?^ t^^^—pubi^ j¥^ioonm<7>r 

GLWU Pb La Ti O ^tfE£;ft3J?^40nm<DPLT*i| Ii^^^5IBf^]^« 
r.io o.io 1.00 3 

41^ % r©ElRl*t|«IlBE410ittTfcttfliUPb Zr Ti O -C«!a£*L5ff^50n 

1.15 0.53 0.48 3 

m(DPZTWW>>ht£Z>%\<Dm.mW-W&42h, Z<Dmi<V&.nfaWWk42<D\£TlZ-i±L 
BU Pb Zr Ti O XmtZ£t&m&3500nm(DPZTMWkfrh?J:Z>%$2<DJ£m 

1.10 0.53 0.47 3 

fcMWk43t. ^com2(Dmmwmm43(DmrK{iLmu m^ioonmco^mm^ 

<bte%M2<DmUm : 44k, ^<nm2<Dmmm44(DMTWfrW:l'. J¥^3500nm<^D 

<D&mftmm42, 43(Dmm^^^xmtL'Lxmwi-r^ 0 m2<DmuWk44j%.if 
mwiW-M45^ ^^p±tbs^^202CDjE^^32r^-e*ffl^^o mfammwk4\ 
, m\<D^EmPfnm42^xiw,2<D^mw-nmA3^ mmwm33tm^ : &m^MT. 
zrixi^, M2<Dmmm44±tziotfz>m%mm33, mfa$mm4i, ^icoj^mw- 
nm42jsLXjm2<D)±mwmm3^ht^mmm(omm\^,mw±Mmmmt 
m^xh^v^mm^h^mnmmmmm46^mnhtixi^^(Dmm.m 
m^mm46±[a^ m^mm33tmm^titz. v-^mm^m^ioomn^n 
m^£tt\zmLmmm47&mi?ibfrx^z> 0 m^\mm33t^mmm4itmi 
Rzfm2<DE£mfcmm2, 43fabteZ!£m#-mmmkm2<Dmmm44k&j£n& 
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[0369] i^r> T^^~^UB(om^m-^^xmmT^ 0 

[0370] 026.5: t>*027{2, ^$PB©»|^jfe^i-Xjgig-C*>S 0 S1\ ^2 

Omm, ^20mm, flt^O. 3mm0»y:3^akK51_LfcL, HJ6Jl2l!65a>£|J60!|8fc|^ 

mi^ y mi<ommm52 y m^m»ms3 y ii©j£tMi54 > H2£>j±ffi#?sm5 

5XtfjR2©«ffl8t44SrJISta9MiUfc, rtUCj;^ H26(a)fc*-f ! »3t*5638S» 
[0371] 026(b)^-r«t5^, ifiK\ «at^56±^j?^3500nmW^aA(Cr 

[0372] HI26 (c) »^i-«t5fc, Mm&m45Zrf7Xm<Dl±jjMU& 1 58lZT?y;U 

mm<D&mffl57-vj&y&t>i£it 0 ^<Dj±jj^n&58temw)fcm45kMfaL,T®m 

Sh/r*5&, JE^I^p B o58^tb^ii45t(D^^«^*^j57^^bTV>6 0 
[0373] J&lC, 026 (d) ^i~J;5^> T'yXvSJSx-yf y^f ^gffl Lt , ^y=^£ 

6 

[0374] fcfc, S26(e)^-rj;9(^ 7*M^^MtfffiSl59*fflV^, ffll<Z>«&il52, 
1*180^ m, ftUl380^m©lt RtTO^-^^-SJ;?^ ^^^SB^SriE 

yh^y^-yt&m^^x, ^y^^mm^n^tc 0 :w:j;t), 12127(a) f^-r, 7 
mmhtitc 0 %tit>*b, 027(b) ^^-M/^h^i^sg^^^hpj 

[0375] fe, 027(c) K^1-<£5?-, »2©m««44±fc«ft|6t»*«J|«46*'H]J8lIife"T? 

j^fifeuyt. -eos*, 027(d) iZTjk-txoi^ mm.mm^mm46±^\^mvmmm 

[0376] ^^JS^Jf^-r^it^T*, -Y^etW* J f-202Sr30^ft«Ufco rixk^-fV* 
V±mm^-202<D2KDmmm33, 44R8l^ Ji&3&200Hz<D, OV 60V©iN<V 
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[0378] mmmi4) 

[0379] ^28^, HJSt^^6(D||»!J14(DT^3.31— ^$PB(75 N H]7<75VIII-VIIlM$r® 

a^(pt)'»^»^i*figsijWB(f(S2o«ffliit)33t, rwflsij«a33©ffTtc<si 

SUPb Zr Ti O -C«|B^n5/¥^4500nm<DPZT»^^^S^2(DJEm 

1.05 0.58 0.42 3 

fle»Bl43^ n<OSR2©JEmffi»JK430iB:Tmfi[«U Pb Zr Ti O -C£fS£ 

1.10 0.58- 0.42 3 

42tf>£TKH&«U Pb La Ti O "C3RSS§nSJ¥*40nmOPLT» 

0.09 0:30 1.00 3 

ibv^y^^csio )ia^^5ii^i45^tu^5„ r©aiib#:ji45W:, mi 

2 

x^2wjEEmfr?*i»42, 43<ojE«ai*»^J:o"caEffl:u-ciRi(ii-s. tsirotEMi 
52S.u?®»j|^ji45fi, *>r>'^etai* : f-202©jEE^a[32MT?*ffl$ix5. eiRiftu 

^18141, »10jE*frJ»K42Xtm20JBE.«fffllK43tt, «3U«tt33fc|i5!£HMK 
(^JPX£*VCV^ 0 »10««K52Jiti*5ft-5ffiiSljm<i33, Ififp]Wfli41, fl© 
JBE«#»m2XT*#2©JBE*#*^ 

Ji^ii^cxfo^^y^mfli^^^«m^«^46^ft'bn-cv^^ 0 

©«IBB»fe*«5l*ffiLm««47dSK»tWxTV^ 0 teBU«ffi33£EftiSUfl«jl4 
lt*lXt5!R2©JE*ft:*Bl42, 43d^^£E«#aEJ|il^l<0«SSl52^ 
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[0380] JL^"F. T?^^-f$>B<DMmJjm^\'^XmWTZ>o 

[0381] ni29;&uj[H3ote, T^^-^B<Dmm^m^^-j:^mxh^ 0 *?\ «£2 

Omm, ^20mm, J¥^0. SmmOVya^SSRSl (jE^J^SlS) ±{C^U)ft:Jf 45£ 

SI52, iB|R]f&KlpilS&53, fglCDJ£*#^J3l54, m2<7)JE«f*:»JS[55S^2<p«jS 
K444rim3WlUfc„ rtltW, IH29(a) ^i-«5t^56^#bnrc 0 
[0382] Zfefc % 029(b)fC^1-J:5{C s 7*Nl^;*MtfJ!glgS59£fflV>-C, ^2CD«ffiJg|44, . 

lei^^iJ^imsS, ^lCOBES^^M54S.t>^2(DjEm^m5575^^^JSM75^ 
#180 Mm, ««i380MmOfl} R^/^— ^/«c5«t3{-, ^^V^SP#&iE 

[0383] Hk^ Aitf*&m^^7^^y^?km7vm<D$^yh^^yk&m^^X^ 
^v^isft&mZft^tZo r*tfcfc!K [1129(c) (c^-T, yjtV^JxWW—WzMX. 

£tixm%mt£titcmmmM33, m^mmwuu mi<Dmm&mm42Rum2<D 
29(d)K7jk-rxo^ 7*h\si/xbffimm59%ui/xbmMfcxmm^xm3xi'tc 0 

[0384] H3o(b)i^i-j;5»c, ^^^jt^y^^mm^m^x, isy^m 

. fc51(D-n&SF #'*&mi<^h*7^^y^y''xm^X!±tjm32&Bj&Lti a 

6 

[0385] fttc, Ei3o(c)^i-«t5(-, m^mm#mm46±ic3\£tii^mmm47&r>c* 

'^yzfex^mju ^fr\^zo^ m2s\^-rr^^-^Btmhfhtz. a 
[0386] ^mmm\^-rmm^mx\ 4ist&mm : f-202*zomvmuzo zfohwst 

tttb.* J f-202O2o<^«filBl33, 52^^, jl^^:200HzCO > OV 60VO1MV 

i£Jg«JE<S:fTOU Jifc$©K»:|*«<Bl*3fc$rfT-3fc 0 lOttlsJtttli0&, it^V 
^P±ffif{l^202^#d$te3§£Uf^ofc 0 
[0387] ~;ftb<£<>'^PJ:fciii?R L 202£lO{@fflV>T > H6t^"t->f^^a:yI^yK201*' 
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[0388] (mmmmD ■ - 

[0389] *^w<DnMmm7<D^is^j^yh3:fzmmmite, Mmmm^^^j^yh . 

[0390] . *mMMMic£titf,mMMM3kmm<D{m®&m§bftz 0 
[0391] mmmms) 

[0392] H31S.OT32« > ^P^^»f^8^ig^irV1^400CO^^|lIS.t>mffiIll 

[0393] ^^ir^400tt, J^^O. SmmfT^y^^^.N^&^S^oOO^ii^T^ 
-So rc7)£^500f±, d^500a^, ^[S^500a7^ibj5JT^tf>*"ft (^ffi-T5^ 

iiMSOOb, SOObtSr^LTV^ r^|1^500a&l/— #<^£!s®!j£|5500b, 5 

^lf]^500b, 500bf±^X<DT— A^tcfl^LTV^ Mft^500b<Di|>I;^|p]^M 
A//c^-T?SvHc^m-^t/rv^c ft. S£500{i, ^1S«, ir^ ' 

[0394] St5500(D#S»)^500b^^|1^500a(D^K]fP500b{l!jcD^(D±tC}± x 

5^^2O«^506^jiW^il$ixTV ^ 0 mi omM.502£|£ftfMJ3!l50 
3£fgl&U?|g2^j£mfl^J8l504, 505^^^-5iEfl;^®J^<i:m2^m^506 
^ffimft:* ^fitsicLTV v5 0 ^£O/Em^^^-fi^Mftl5©i±«^*^-20 < t|Il 
t©t)©t-fe5o »10®ffiK502 % I£f^^j«503, f&l 

504,.^2Wj3E«^m505S.t/m2Om«506{i^Sg^«i5Omi^m^2 
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[0395] -t©«i©jfe»cBBL-cr4, mmmm4tm^mm^h^ 0 

[0396] fiilT, H33*#Wl^*Sfe^M*>^400<D»^^tCoV^TRKi-5. 

, E33(a)t£^i-.fc5K:, J¥3K). 3mm, DtS4^>^©^y=»>'^^^(Bll8t#flS) 
i6^jJ5StR500S:M*L, H 33(b) 3£4K500±tc:, J¥^220nm<z>>f 

IK502f±, ^<y^3S*«rftffiL-C, S£500£400°C^Pf|ftU Ir^^Vf^ffi^ 

[0397] #Cfd s 033(c) t^-r±5»C, ^KO«Sffl|502±fcJ5^40nmOBBlBlW^lgl50.3 

Hfc#&(PbO) ^12^/^%i§PJ^P^Tli^L7c^^^--<7 s ^^^V^. »£500£ 
?aK600 , C^AP^L, T^Vt^iO^#iaM c P(^^itAr:02 = 19:l 
)T\ JE^SrO. 8Pa(£U 300WWiSJSj6«^7-ei25>W^IB|-f-S-i:-C#P>t^5o 
^©iB^IfW«lit503Sr3&fifci-SXa»4, iaiP]^J^lM503iSr (111) ®IcM&IE[r]£ 

[0398] ^(d, 033(d)fc*i-«k5^ iai^M^503±^^l<Z)iim^S504^/N^ 
^fe-ezMU *ioffi*flcJ»lR504Jit::»20JE*fr?Mll505S:>0^^ 

*50nmO(lll)flE5feElRlOPZT»J||td»e>>fcO, HS2©JE«fl:»R505tt:, J¥^35 
00nmO(lll)IE^(DPZT^^^^^ o JE*^*IK<Z>/$flKtt, If, PbO&fa 
20^%iiPJ^iD^Tp^L/c^¥*:l^a^^PZTO6^>^^^^#:^-y 
^h(m^/^kPb:Zr:Ti=l. 20:0. 53:0. 47) ^Vb^Ltffll\ i&mz. 
^l<75®^J^502STJ?IS[^$lJ^M503^^^tb7hv'i)=3>'X^500^^46580 , C 

I±t)&0. 2Pa^U ^<D^ifc£T/U=iV:^3if = 38:2tCU *:<75gfE*«rfe#40m 
lt-L, ^X-^3§£m^£3kW^U •ttbe > <Z>^#T"C^l©JBE«f*:*Jg|504Sr50 
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= 79:1^^ *<Dm(02kftfc&Z--r {C, Sg2<D/Em##lgl505£2900#|l51/&jg| 

#«jijsi£ ( 1 1 i)mcmmifa£i£z>T.m^t?, 

[0399] USSCe)^"^?^ ^2(Dj±m^^505±tc:i¥^200nmCD^2CD« 

lPaCOT^V^^ 1 ^ 200W^ifti^^m^T'l0^rBMflI1-'5^Ti# 
[0400] IH33 (f) }C^i-J;5^, ^2^m^506^^--^LTiIS!jm^507 ) 

507Rxi^tammo08^wm^tcmi8hmm) c -r^fr-h, m2<Dmmm506±^ 

^istc&ft<Dm2<Dmmm506*^y^yx~m^, ^t^h, wmnMso7, 50 
7Ru^tamm508±(Dm^tmm^^± a 
[0401] m^. mi<D!±mwmm504, m2(Di±ntt-mm505, mmmmm503Rumi<D 

[0402] ^.Bc:^ ^HJfe^ietciinfi, ^^^^dl^w^^m^^btL^ 

[0403] ^mi&l&WrQ^ mWLbOOk^— tt<DMW)$$500b, 500b^l#lfcitlS^TV^ 

obM(D^A(D±^ mi<Dmmm502, mfommmsoz, mi^mmwnmso^ 
^2<Dj±m^mm505Rxfm2(Dmmm506^\m^mm^tcA\^mm^5oob± 

[0405] (t(Dm<Dmmmm) 
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DEtr^ax-;? (WAtf ^M2001-332041*^«#flR) ^JST?*)*, o£ 

•9, w^miEm^^tt, ±iE#3Uf£7Bffi^m^^, mic7>ma^^icDi±mfr 

[0406] ^m^jEmvfm^Fte, ^^^yh^y^tLx^mx^m^x^ vvr 
*m*mzm\,^fimm±^-9-ti.xi>mmx3bz 0 &tdtx^y^m&&rtmk-r 
z^?v^^s<^^<7)mmzhi&mx$2> 0 
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±.tiMnm&mmn , mm # s ^ x i iiE* B i ^ <t> c i 1 1 ) m k« 3t is ^ ut^n 

[2] ft^lfEfcOJEftfteS^tiifcVvr, 

, ***S5mni^±100nnU^-T"T**>Sffi«flc*-?-. 
[3] lt*3Kl|B*©JE«#:*-?-tc*5V^"r, 

±fa*2©JE«ff#BI©S«tfi[ ; f-f4, ¥*SWfSad s 60nm£i±200nmeAT-e*) 
•9 , S ^ /5 5 2 500nm W ±5000nm W TT'fcSJdE m^^c 
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